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about research on.- grenade wounds in the right knee 
or something, but,you're not, going to do very broad 
work there. It's pretty hard to sponsor, because 
that's the mission of HEW. Well suppose HEW 
doesn't happen to think much of that particular 
thing. You have no audience. Everybody's boxed in.... 
All kinds of things don't happen, and you can see 
it by what's happening to the support of research and 
the way it's being supported.... Where's the under¬ 
lying research base? It's being rapidly eroded, be¬ 
cause you can't figure out how to support it unless 
you tie it very closely into missions. So the re¬ 
searcher doesn't have any alternative. And if he's 
in a local environment that doesn't help him get into 
Defense or whatever, then he has got troubles. The 
Mansfield Amendment, as I see it, has produced a 
very bad effect as to how the Government could support 
research across the country. 

Die President's Science Adviser, PSAC, Ruina, Sproull, Herzfeld, or 
Franken probably could not have stated the case any better. 

The limited salvation in this instance, in Rechtin's judgment, 
is ARPA:[46] 

The ARPA guys are imaginative enough that if a guy 
comes in with a research idea, they can think of 
something. Because ARPA can think of any mission 
it wants to. You have trouble with the Service 
organizations when they are tied to specified 
missions.... ARPA at least [has] a chance. 

During his tenure as ARPA Director, however, Rechtin was perceived to 
be a believer in the Mansfield Amendment; to have "no use for unfettered 
6.1" research; and to have abandoned the "tradition nourished by previous 
Directors that ARPA would support a good man with interesting ideas." 
[49] The ambiguity of Rechtin's position on the Mansfield Amendment 
exemplifies the turmoil and confusion produced by the many conflicting 
pressures of the late 1960's, 

POD Organizational Change 

In addition to the programmatic turmoil described above and in¬ 
creasing Congressional constraints, broad questions of Department of 
Defense organization contributed to continuing uncertainty concerning 
the ARPA role throughout Rechtin's tenure and subsequently while these 
issues are somewhat beyond the scope of this history, they had some im- 
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pact on ARPA and warrant some discussion. 

In January 1969, midway through Dr. Rechtin's period at AEPA, the 
Nixon Administration assumed office. With this change, the first shift 
in Presidential political parties since 1961, there naturally were major 
changes in senior personnel through government. In the Department of 
Defense, former Congressman Melvin Laird was appointed as Secretary and 
industrialist David Packard became the new Deputy Secretary. Although 
there was some uncertainty vis-a-vis the DDR&E position, Dr. Foster 
was retained, as was Rechtin. 

Despite this continuity in the DDR&E office, however, the Laird- 
Packard administration instituted some changes that were to affect the 
role of the DDR&E substantially. A well-publicized view of the new 
DOD appointees, and one particularly associated with Packard, was that 
management of the weapons acquisition process had become overly central¬ 
ized in the OSD heirarchy, of which ODDR&E was a key part. As the 
separate Services bore the ultimate responsibility for the development 
and operation of weapons systems, the Laird-Packard position was that 
the Services should also play the central role in the process of require¬ 
ments definition, R&D and procurement. It was felt that previous Admini¬ 
strations had tended to respond to admittedly real Service deficiencies 
by shifting responsibility to OSD offices rather than by rectifying 
problems in Service management, organization and staff capabilities. 
Laird and Packard therefore moved toward a "selected" or "defined" 
decentralization intended to upgrade the substantive authority and re¬ 
sponsibilities of the Services considerably, while retaining the ultimate 
policy determination, review and coordinative powers in OSD that had been 
enormously strengthened in the post-Eisenhower Democratic Administrations. 

Die impact of this new philosophy on ODDR&E was substantial. Under 
McNamara, the DDR&E and his staff had, in fact, assumed a large number 
of substantive management roles which extended to making highly specific 
decisions on the details of Service research and development programs. 
In the area of ballistic missile defense, for example, DDR&E officials 
like Daniel Fink and Lloyd Wilson had extraordinary influence: "DDR&E 
was very, very powerful.... Fink and Wilson were as tough as nails and 
were really managing."[50] They made very detailed decisions on the Army’s 
radars, missiles, etc., and even on basic strategy. 

Die effect of the Laird-Packard approach was greatly to reduce this 
kind of ODDR&E direct management and.to replace it with a much stronger 
focus on coo'dinative functions and broad policymaking and guidance. 
Indicative of this change was the central role given to the Defense 
Systems Acquisition Review Council (DSARC), a Service/OSD panel chaired 
by the DDR&E which was used for analytic and advisory purposes in weapon 
system development, and a new and elaborate series of "Coordinating 
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Fapers" for which the Services and ODDR&E shared divided responsibilities. 
The changes thus reemphasized DDR&E's "staff" responsibilities and de- 
emphasized a number of informal "operating" responsibilities which it 
had accrued over the years. 

The full impact of these changes is difficult (and beyond the scope 
of this history) to evaluate. Foster, in retrospect, views the changes 
as enhancing the DDR&E's aut arity by making him a more effective mecha¬ 
nism through which the Secret ary could formally structure the Service 
programs:['51] 

We changed the DDR&E's function: we got him 
to consider the structure of programs and to 
monitor them, instead of getting'into the 
military departments, manipulating programs 

• daily. 

On the other hand, the direct power of ODDR&E was much less visible in 
this coordinating role, and there are many who argue that its net in¬ 
fluence has considerably diminished in comparison with the McNamara 
years and that staff quality declined dramatically along with the cur¬ 
tailment of program management functions. 

Whatever the final judgment on the changing DDR&E role, it is clear 
that in the Rechtin-Lukasik period these changes contributed to some 
of the uncertainty about ARPA's future. As long as ODDR&E were per¬ 
forming various quasi-"operating" functions it provided a direct customer 
for much of ARPA's work. During the tremendous debates of the mid- 
1960's on strategic missile design, ballistic missile defense and pene¬ 
tration aids, for example, the ODDR&E staff was exerting enormous in¬ 
fluence on the course of specific Service programs in these fields. To 
buttress its position, it would in turn call upon ARPA. In the course 
of hot debates with the Services in which many specific technical 
questions were "swingers," "ARPA was right in the middle, a high point 
of being the right arm of DDR&E ... a friend of the court."[52] When 
the DDR&E role shifted, ARPA lost this point of reference and a vacuum 
ensued. On the other hand, ODDR&E preoccupation with its own bureaucratic 
survival may have removed some of the edge that it had enjoyed in its 
relationships with ARPA. In their new role as Service program coordi¬ 
nators, relatively uninterested in ARPA as a source of leverage against 
the Services, ODDR&E staff members came to be regarded with some dis¬ 
paragement. To quote one ARPA official:[53] 

[a]bout the most useless outfit the DOD ever 
had — the biggest bunch of chowder heads 
they ever collected ... impotent. 



Richard J. Barber Associates, Inc. 

VIII-27 

t Nor was the shift in DDR&E responsibilities accomplished with great 
r‘ v smoothness. While ODDR&E was apparently never in the kind of imminent 

; : danger that confronted ARPA in 1967, the first two years of the new 
Administration were filled with considerable difficulty. Deputy Secre- 

; tary Packard was quite outspoken on the decentralization issue, and 
coming from an aerospace background, he was the first Deputy Secretary 
since Quarles who felt at home in technical subject matter. He was not 
shy about making RD1&E policy decisions. His presence definitely under¬ 
cut the authority of the DDR&E and helped to downgrade ODDR&E relative 
to its previous status. Moreover, in examining organizational altema- 

| tives the Secretary established a "Blue Ribbon Panel" which in July 1970 
I 'v actually recommended the dismemberment of DDR&E among numerous OSD 
i organizational changes. While this recommendation was apparently never 
’ seriously considered (it would have required new legislation, which the 

Administration would have been reluctant to propose before a generally 
hostile Congress), it reflected considerable disaffection with the 
existing ODDR&E strucutre. The "31ue Ribbion Panel" also recommended 
centralizing most Defense "6.1" research in ARPA, which would have 
required a huge increase in ARPA's staff (at least double) and would 
have fundamentally changed the character of the organization. This 
recommendation was immediately dismissed as impractical and undesirable 
in both OSD and ARPA, largely on the grounds that: (1) the Services 
needed to fund basic and applied research in order to integrate it with 
their total R&D programs, and (2) central management would be unwork¬ 
able in practice. Nevertheless the Blue Ribbon Panel's generally posi¬ 
tive assessment of the ARPA mechanism was a welcome change compared to 
the bitter attacks of 1967-19&9. 

Die wide-ranging DOD organizational debate and the changes that 
occurred throughout the Rechtin period may have inhibited the Agency's 
effort to rebuild a stable program. In the end, however, redirection of 

« ODDR&E activities to broad program coordination and guidance coupled 
with ARPA's new emphasis on rapid transfer, contributed to the trend 
toward a closer coupling of ARPA and Service projects. ODDR&E, what- 

te.r: ever its status under the new DOD regime, had ceased by the end of the 
Rechtin period to be a primary.end customer. 

PROGRAMS IN THE RECHTIN PERIOD 

The ARPA programs in Dr. Rechtin's period were in a process of 
constant change and adjustment, reacting to the many pressures on the 

;u.. Agency described earlier. OJie transfer of DEFENDER was the most far- 
reaching change in ARPA since the space period. A new office. Strategic 
Technology, arose in DEFENDER'S place. VELA and AGILE were gradually 
deempfcasized and office names were rapidly changed to suggest new re¬ 
search direction and to reduce political vulnerabilities. Another new 
office, Advanced Engineering, was created. Dr. Rechtin's emphasis on 
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project transfer (in its strongest form, setting the ideal of achieving 
project turnover every 3-^ years) began to affect many programs. This 
was a period of a few notable successes (such as the ARPA laser program) 
and numerous failures and efforts of indeterminant impact. The following 
pages thus describe an ARPA in ferment. Budget trends were downward, 
with annual totals inching their way close to the $200 million level 
(see Figure VIII-l), 

DEFENDER 

In late 1966 the basic DEFENDER organization inherited from the 
Sproull period remained in place. There were still, that is, branches 
for Applied Research, Electromagnetics, Mechanics, Missile Fhenomenology, 
Penetration Aids, and Systems. DEFENDER, however, was on the verge of 
extensive change impelled by the external events described above, notably 
the mounting pressure for BMD deployment. By late 1967, with Herzfeld 
gone and transfer of a major portion of DEFENDER pending, some signifi¬ 
cant organizational changes had occurred. ' Applied Research and Missile 
Hienomenology continued as branches with little change in program con¬ 
tent. Penetration Aids, however, was renamed Advanced Penetration Aids 
and Vulnerability, reflecting both a reduction of effort and a re¬ 
orientation of ARPA's penetration aids work. The core work in Mechanics 
had become Missile Technology, describing the HEBEX follow-on work much 
more succinctly than the previous title. Electromagnetics was divided 
into two branches: Radar and Optical Technology and Over-the-Horizon 
Detection Technology. The creation of the second office reflects a 
considerably increased emphasis on this special form of radar since 
1965j though ARPA had done sane work in the over-the-horizon (OTH) field 
as early as i960. Systems was again renamed, now becoming Systems and 
Technical Requirements. 

. In 1967 the function of Project DEFENDER was carefully described 
overall as: "To provide the science and technology associated with the 
development of advanced strategic defensive and offensive systems, par¬ 
ticularly as related to ballistic missiles."[5^] Eiis kind of definition 
of DEFENDER had been given in earlier years, but in the mid-1967 context 
it appears to relate to an effort to set DEFENDER in a broader context 
than the NIKE-X/BMD environment; that is, to give DEFENDER the image of 
a broad-based advanced strategic technology office. For example, dis¬ 
cussions of DEFENDER in 1967 stressed OTH applications in early warning 
technology, a function which was not an integral part of NIKE-X. There 
was renewed optimism concerning laser and charged particle beam appli¬ 
cations, both far beyond NIKE-X. Broad ARPA support, through the PRESS 
measurements system, of offensive strategic missile improvements was 
emphasized, as were general applications of space object identification 
capabilities. 
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Program Budget Hi^tory During the Rechtin Period 
(Mill, ons of Dollars) 

Appropriations Requests 
Actual Budgets 
Commitments to Agents 

Requests By Program: 

Strategic Technology/ 
Defender 

Nuclear Monitoring/VELA 
Materials 
AC-ILE/ODR 
Information Processing 
Behavioral Sciences 
Advanced Sensors 
Advanced Engineering 
Technical Studies 

245'1) 233' ' 
2l6<2> 

238 
212 
224 

103^2) 72 66 
40 39 35 
24 17 21 
26 30 21 
25 26 27 
10 5 6 
14 30 23 
- 13 17 
8 7 8 

Excludes DEFENDER funds transferred to Army. 

2 Includes approximately $40 million transferred to Army. 
3 

Includes new "distributed information processing" program 
element covering exploratory development work of the office. 
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DEFENDER Transfer. The DEFENDER transfer was initiated by Dr. Fos:*, 
during the late summer of 1967, a culmination of the DDR&E's considerate 
of this possibility over many months. The key event apparently was a 
meeting in Dr. Foster's office, which may have.taken place in September. 
It could not be determined whether the meeting followed or preceded 
McNamara's public announcement on SENTINEL deployment that month, but 
in any event it took place in the context of the SENTINEL decision 
which began to take form after the Chinese hydrogen bomb test in mid¬ 
year. 

The DEFENDER transfer possibility was unveiled in a rather dramatic 
fashion, Herzfela's earlier discussions with Foster on the issue evident!/ 
having been rather closely held. Ihe Acting Director (Franken) and 
Acting Deputy Director (Lukasik) of ARPA were invited to an afternoon 
meeting in the DDR&E's office on the morning that the meeting was to take 
place. Army anu other DDR&E representatives were present. According to 
ARPA participants, the head of the DEFENDER program had been asked direct!; 
by Foster to brief the DEFENDER program, although Franken and Lukasik 
did not know that, and at the end of the briefing he was asked to present 
plans for a transfer. Senior ARPA and J- rmy personnel apparently had 
little, if any, forewarning of the DDR&E's decision and Foster's direct 
request of the DEFENDER director may have taken place as late as the 
morning of the briefing. But whether or not there- was some degree of 
forewarning of a major change in DEFENDER -- direct or indirect — it is 
clear that the initiative was taken quite rapidly and was generated by 
Dr. Foster. Biere was no significant staff planning in ARPA, the Army 
or ODDR&E leading up to the decision. 

What were Dr- Foster's motivations in desiring to transfer the 
core of the DEFENDER program to the Amy" In the view of a participant 
generally critical of the transfer, they were "very high level, national 
in character and legitimate in purpose."[55] First, the Arcy's advanced 
ABM research under the NIXE-X program had serious gaps and did not have 
the reputation for quality enjoyed by the DEFENDER program, particularly 
the Lincoln Laboratory effort. Second, given the SENTINEL decision, the 
Amy was going to have the responsibility for an operational system; to 
in"till confidence in the Army's ability to perform advanced research 
related to this system in order to upgrade it at a later date, an infusion 
of talent into the Army was felt desirable. Hiird, ARPA had no permanent 
charter in the BMD field (although the DEFENDER assignment dated back to 
February 1958). Fourth, it was obvious that ARPA had come to have de 
facto budget ceilings. Should growth be necessary, a new Army agency — 
associated with a newly confirmed mission — might have a better chance 
of obtaining funds; in theory, at least, ARPA then could turn its 
attention and resources to other things. Fifth, there appeared to be 
an underlying feeling that the friction which had characterized the 
ARPA-Army BMD interface over the years had simply gone on long enough; 
that ARPA's gadfly role had served the nation well but — with deploy- 
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university mistrust of the government:[107] 

By some fantastic decision somewhere the 
universities were given four years advance 
funding in the bank -- absolutely unbelievable. 

Ke argued that the rationale for such guarantees to a university had no 
more justification than would similar guarantees to private industry, 
which also had problems of maintaining quality staffs, laying future 
corporate plans, etc. Rechtin felt that both universities and private 
industry had to accept some level of uncertainty in future federal 
research support, while demonstrating trust that the government would 
not be capricious in changing its research support patterns. He felt, 
in fact, that LOD in particular had been a very stable partner. The 
combination of university insistence on block funding (with project 
decisions made independently at the university) and long-term support 
impelled Rechtin to believe that the arguments were specious, re¬ 
flecting pure self-interest and an unreasonable disdain for Defense 
needs. 

Rechtin assumed that Congress did not k'ow about; the forward funding 
and other features of the ILL'S and worried about what it might do if 
it did know, although ironically Congress supported them when the pro¬ 
gram was formulated in 1958-59 and even chastized ARPA for being too 
slow in getting it underway. Nonetheless this was a different Congress 
in different times. He was also disturbed about Congressional reaction 
to DOD sponsorship of anti-Vietnam War professors:[108] 

What with the Mansfield amendment and all, the 
Defense Department was not a safe home for those 
kinds of things anymore. And the guys in them 
[the IDL's] didn't have any real idea of Defense 
needs. They wanted to work on materials, Defense 
or no Defense. As a matter of fact the 'no Defense' 
was preferred ... and some of than stood up and 
said 'Yeah, we're getting money from Defense, but 
we're really not doing anything for than.' And 
that didn't help anything either. That gets right 
to the Congress th2-ough the local newspapers. [I 
said] look we've got to get those things over to 
the NSF and as fast possible.. 

Most important, the IDL's had become a symbol for everything thought 
to be wrong with ARPA, particularly loose management, profligate spending 
inadequate accountability, and university research favoritism. To Rechtin 
they were a red flag, an actual threat to the Agency's viability. Hie 
notion of a university requirement for guaranteed continued support 
elicited this reaction:[109] 
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ment coning — the time had arrived to integrate advanced BMD research 
into the Army program. Sixth, there was some sentiment that major 
parts of the DEFENDER program were no longer "advanced," at least not 
from the perspective of truly "high risk," "revolutionary" undertakings 
which -v,ere central to the Foster/Rechtin view of the ARPA role. The 
PRESS radars and the measurements program, for example, were recognized 
to he of high quality and very important, hut were now part of the 
state of the art and were not efforts continued as high risk endeavors 
to prevent some potential, "technological surprise." Finally, the legacy 
of dissatisfaction with ARPA's management performance, independence and 
"academic" tendencies undercut its care for retaining the DEFENDER 
work, particularly with the prospect of a major revitalization of the 
Army's role in BMD. 

As Foster says, however, his basic rationale for the transfer was 
deficiencies in the Arzy. not in ARPA: "There was something lacking in 
the Army program. They lacked the talent and they needed it."[56] He 
considered ARPA's original DEFENDER role, serving as a qualified neutral 
judge as one Service tried to defend and the other tried to penetrate, 
to have been unique: "What was more important? ... [ARPA] made a tre¬ 
mendous contribution. Bie Secretary of Defense and the nation were 
extremely well served. "[57] Die problem was how to upgzcde the Army 
program. Another participant in the transfer process ascribed this 
rationale as leading to the conclusion that the Army needed a "head 
graft," that is to acquire more of the quality of BMD talent that had 
become associated over the years with the ARPA program.[58] This meshes 
well with Foster's own recollection of the decision, for in discussing 
the issues, he states: "Diis [the transfer] was a risky proposition be¬ 
cause the graft might be rejected and you would have given away the 
back-up capability."[59] tte September meeting in the DDRScE's office 
essentially expressed Foster's strong intent that DEFENDER, or major 
parts thereof, should be transferred to the Army. It was left to Rechtin, 
appointed Director in November 19^7> to carry out the decision. The 
formal transfer .action was codified on paper in March 1968, about five 
months after Rechtin's arrival. 

There was significant resistence to the transfer within ARPA/ 
DEFENDER; there was considerable uncertainty as to what and how much 
might be transferred; there was debate within DDRScE and the Army as to 
the form of transfer.. Dr. Foster's expression of intent was therefore 
not a hard final decision, and conceivably could have been reversed if 
his newly-designated ARPA Director had devised convincing arguments for 
ARPA retention of the program. As one of the participants in the trans¬ 
fer process noted, that process was terribly chaotic: "nobody had a 
clear rationale for anything.... [the atmosphere was] a combination of 
intuition, paranoia and emotion."[60] 
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What, Dr. Rechtin brought to the situation was a clear voice in 
favor of a major, structured organization transfer — people, programs 
and money to be shifted intact. Prior to Rechtin*s arrival, a combi- ’ 
nation of the SENTINEL decision, DDRScE disenchantment with ARPA and 
the Foster meeting may have made it clear that the core ARPA radars 
would go to the Army, either as part of the PRESS range or as part of 
the BMD development program, but the timing, what else would be trans¬ 
ferred and the form of transfer were left unsettled. Rechtin had a 
powerful influence on crystallizing firm decisions and placing his 
weight behind a "smooth and unruffled transfer," and a transfer of con¬ 
siderably more than just the PRESS radar facilities. In fact, he was 
so intent on transfer that he almost "gave away the store" in the sense 
of being prepared to pass on more than ARPA staff thought he should cr 
the Army expected to get. The great danger, of course, was that massive 
transfer of projects and funds in a single act would leave a hole in 
the Agency's program structure and budget that could not filled and 
hence might be lost forever. Rechtin*s clarity of purpose and decisive¬ 
ness were admired, even by those who disagreed with any transfer, but 
conditioned by a feeling on the part of many that he was bureaucratically 
naive and thus liable to do the Agency irreparable harm despite the 
best of intentions. 

Die reasons given by the new Director for supporting the form of 
transfer which occurred are central to the DEFENDER story and to the 
overall ARPA history. First, Rechtin accepted the view that ARPA did 
not have the organizational capacity to cope with future developments 
in the program which might logically be expected in the light of the 
SENTINEL decision:[61] 

... I felt that that particular line of 
development had proceeded far enough. It was 
now going to be very expensive if it were 
continued... going to have to build enormous 
radars... going to get [into] the.missile 
business without much trouble. And it was 
going to chew up a far greater portion of the 
ARPA budget than it already was. At the time 
it [the portion of DEFENDER transferred] was 
$60 or $70 million a year... [but one could 
easily] spend two or three- times that in that 
kind of work. And that you were going to wind 
up attempting to build a competitor to what 
was then the SENTINEL system, later SAFEGUARD. 
And I could see that ARPA was going to get itself 
in trouble from two counts.... All the rest of 
its programs were going to get squashed on account 
of DEFENDER... and [ARPA would] get caught in the 
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particular joints of irritation in the IDL program. 

Hie first of the Rechtin-Foster difficulties was fundamental dis¬ 
agreement with the concept of institutional or ''block" funding, whereby 
ARPA underwrote support of the materials laboratories without requiring 
any specific end products (other than a general annual report)* and 
without tying the support to performance on any specific projects. Hie 
laboratories were free to seek additional project-based support (and 
did) from the Services and other sources, but the continuation of ARPA 
funding was not linked to any particular IDL accomplishments. Beginning 
with the Herzfeld period, and much more aggressively during the Rechtin 
period, ARPA attempted to influence the direction of IDL research by 
acquainting IDL management with priority DOD materials problems and by 
using the ARPA-supported National Materials Research Council as a vehicle 
for highlighting materials research problems and recommending project 
areas. Hiis influence, however, was rather indirect and based on per¬ 
suasion rather than firm administrative guidance, and the IDL's had 
great flexibility in their use of ARPA funds. Dr. Rechtin regarded 
this as a clear case of "non-management" and a primary example of 
ARPA's overly academic posture:[106] 

When you looked into the IDL's, they weren't 
really being managed by ARPA at all. They had 
all this money and they were just going their 
own merry way. They were an anachronism in 
the late 1960's. 

On top of that, Rechtin did a personal evaluation of the work done by 
the IDL's and concluded to his satisfaction that the return on all that 
money was questionable. 

Hie second major grievance against the IDL program was the issue of 
forwfird-funding. When the IDL program was established, it will be re¬ 
called, ARPA not only committed itself to financing the building of 
laboratory facilities and providing an annual funding base, but also 
to providing three years of advance funding. The rationale for this 
technique was that universities needed to have assurances of future 
support in order to make long-term faculty commitments, establish 
curricula and student research programs, and so forth. Neither Foster 
nor Rechtin accepted this rationale, at least not to the extent of pro¬ 
viding a guarantee of three full years of funding in advance. Rechtin, 
in fact, considered it a "gravy train" and a "rip-off" and a symptom of 

* These annual reports were so lightly regarded that one university 
(Harvard) inadvertently submitted reports on another (non-ARPA 
supported) program for three years, to meet this requirement, without 
the error being detected. 
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You're crazy in the head. So that's why I got 
rid of that one. That was had financing. Die 
worst. And whau would have happened was that 
the Congress would have picked it up and said 
'Geez, ARPA, if you’ve got that kind of money 
laying around, you've got much more than you 
need. And we stood a very good chance [of] 
having a great deal of ^RPA's annual funding 
wiped out. And that's what I was fighting for. 
I had to keep ARPA alive, as I saw it. 

Thus, whereas Rechtin defended AGILE and the behavioral sciences 
program in the face of Congressional attack and even argued for budgetary 
increases, the materials research budget was severely cut back through 
both decreased requests and reprogrammed funds were largely devoted to 
Vietnam-related expenditures. Die Materials Sciences budget was approxi¬ 
mately $27 million in FY 1967, $4 million in FY 1968, $16 million in 
FY 1969 and $15 million in FY 1970. The IDL reductions were at first 
described as a one-time reduction (reducing three years advance funding 
to two), and subsequently as a reduction to the "Themis"* mode which 
essentially provided one year advance funding spread over a two year 
period (first year at 2/3rds the current year, second at l/3rd). Once 
the lower budget levels became set for the office, however, it became 
difficult to restore IDL funding to its traditioiial annual expenditure 
level of around $18 million. IDL funding remained a problem until the 
program was eventually transferred to the KSF. 

Aside from the cut-back in continuing institutional support to the 
IDL's, the remainder of the Materials Sciences program was also re¬ 
oriented in line with Rechtin's emphasis on projects of demonstrable 
applicability to the Services and on project transfer and tangible 
products. As stated in his FY 1970 submission to the House Appropriations 
Committee:[IIP] 

Die Materials Sciences Office is now concen¬ 
trating on a further problem, that of reducing 
materials science to practice by demonstrating 
novel devices and new techniques. In contrast 
to the long term core funding of the interdisci¬ 
plinary laboratories, the separate programs ex¬ 
ploiting the basic science will be relatively 

* Project Themis grew out of an initiative by President Johnson to create 
centers of excellence in so-called "have-not" universities. ARPA 
played only a small part in the D0D-wd.de effort, which engendered con¬ 
siderable criticism in Congress. It was regarded by Sen. Fulbright 
and others as more of an aid-to-education measure than a legitimate 
DOD piogram. 
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shorter term, on the order of three to four 
years each. 

Project examples included armor research at Livermore Radiation Labo¬ 
ratories, research on the use of rare earths to reduce magnet size and 
weight in motors and generators, research on non-destructive testing 
of materials during the manufacturing process, and others. 

Dr. Rechtin's interest in projects leading to devices and "exploiting 
the basic sciences" led, by the end of his tenure, to the initiation of 
a number of. efforts which might be more properly characterized as 6.2 
exploratory development projects than 6.1 research projects. Despite 
the fact that the office is listed as a 6.1 office in 1975, it has 
actually become a balanced6.1-6.2 effort. This is also true of the' 
Behavioral Sciences and Information Processing efforts. The impetus 
for all of these changes came during the Rechtin period. The net effect 
has been a considerable shift of the ARPA effort toward exploratory 
development activities, contrasted to the post-space, pre-Rechtin years. 

The IDL's, rechristened Materials Research Laboratories (MRL's), 
remain the elite institutions in this field in the United States. 
They were referred to in the following terms recently in Science, along 
with acknowledgment of ARPA and its block funding approach7[lllT 

This policy (inherited by the National Science 
Foundation from the Advanced Research Projects 
Agency) has created an elite in the materials 
community in that the MRL universities, tend 
to be able to more easily buy the best equip¬ 
ment, attract the best faculty and, in turn, 
the best research students, followed by a 
big advantage in attracting more funds, and 
so on. 

Information Processing Techniaues 

In contrast to the Materials Sciences Office, ARPA's Information 
Processing Techniques (IPI) program never generated a hostile response 
from Dr. Foster, Dr. Rechtin or anyone else concerning its own rather 
broad institutional support role vis-a-vis a number of major university 
programs. Foster's FY 19&9 House Appropriations presentation even 
highlighted this'role as one of the primary accomplishments of ARPA 
and justified the program on its indirect impact on D0D:[112] 

ARPA continues to be the primary source, 
public or private, of support for the growth 
of computer science in universities. These 
university programs have provided trained 
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computer scientists to both the Department of 
Defense and its contractors, and have developed 
a base of supporting research upon ■which much 
current computer technology rests. University 
computer science research contributed signifi¬ 
cantly to the development of interactive, multiple- . 
access computer systems technology, which the 
Department of Defense is now using in several 
of its major computer installations. 

Reflecting solid support for the program,1 its budget grew from about 
$15 to $25 million during Dr. Rechtin's tenure. 

The excellent image of the basic research components of IPT compare! 
to the Materials program is due to several factors. First,- the IPT pro¬ 
gram did not tie up millions of dollars in three-year advance funding 
arrangements; although there was some advance funding in the IPT uni¬ 
versity programs, it was shorter duration and much less visible. 
Second, the urgency and importance of developments in computer tech¬ 
nology appears to have been widely felt in the late 1960's, whereas 
materials needs no longer held the spotlight in the way they did in the 
late 1950's and early 1960’s. Finally, the IDL program also suffered 
from too much success in the sense that concerns over a glut of graduate 
students in a number of materials fields were beginning to be felt by 
the late 1960's. 

If IFI's basic research work enjoyed a better image within DOD than 
that of the materials program, this nevertheless did not hinder a shift 
in its emphasis during the Rechtin period to exploratory development. 
Much of the university work within IPT obviously had an exploratory 
developr-mt flavor anyway (notably development of the second-generation 
MJLTICS time-sharing computer), but the expansion of the IPT budget was 
accounted for almost entirely by two exploratory development programs 
with major non-university participation. These were the ILLIAC IV com¬ 
puter development, initiated during the Herzfeld period, and the ARPA 
distributed computer network, generally called ARPANET. Dr. Rechtin's 
FY 1971 budget request created a new 6.2 program category called Distributed 
Information Systems just to cover these two programs and their annual fund¬ 
ing for over $10 million. 

ILLIAC IV and ARPANET came to dominate the IPT program throughout 
the Rechtin and Lukasik periods. Dr. Rechtin stuck with ILLIAC IV, in 
particular, despite numerous difficulties which could easily have resulted 
in program cancellation, e.g., student unrest directed at the program at 
the University of Illinois, a major cost over-run by the prime hardware 
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contractor,* failure of a major sub-contractor to deliver a key com¬ 
ponent, and disappointment with the management performance of both 
contractors and the Service agent. He did so because he worried about 
the tendency of giant computers to fail because of inadequate software. 
Military computers were vulnerable to data saturation and he posited 
that U. S. defense, forswearing a first-strike posture, would be more 
critically dependent on information processing than would the Soviets. 
Biis logic attracted him to the potentials of parallel data processing 
and hence the ULIAC experiment. ARPANET encountered less severe 
difficulties than ILLIAC, but required steady and substantial support 
for a long period prior to the demonstration of a substantial working 
system. Rechtin recalls that ARPANET'S original objectives were more 
or less improved cost effectiveness, i.e., saving money on computing 
and information exchange. Ultimately it was to result in a signifi¬ 
cantly different conceptual, approach to computing in general. 

That both of these programs were supported with growing budgets and 
were strongly defended before Congress is a product of their congruence 
with the Foster/Rechtin conception of the AREA role. Both resulted in 
tangible products incorporating advanced technology. Both were potentially 
transferable programs which required only a finite period of AREA fund¬ 
ing rather than broad institutional support. Both had important cost- 
savings implications if they proved successful, an important criterion 
in an era of sharply constrained Defense budgets. Numerous potential 
applications of military relevance could credibly be presented for each 
program. In addition, computer technology was, to the layman, perhaps 
the primary example of important and practical advanced technology, and 
was not 1ikely to be questioned as to its appropriateness to an advanced 
research projects agency. Hence the IPT program, and particularly ILLIAC 
IV and ARPANET, were particularly appealing to the DDR&E and AREA'S 
Director, and appropriate to the times in which they were undertaken. 

Pie ILLIAC IV Controversy. During January, 1970, a bitter controversy 
broke out on the University of Illinois campus concerning the propriety of 
the University accepting DOD support for the ILLIAC IV computer. A dis¬ 
cussion of this controversy is included here as an illustra-! ion of the sad 
state of DOD-university relations in the late 1960's and the problems 
posed for AREA by these developments. 

The contractor estimated total machine costs at $21 million in 
January 1967; by December 1970, cost to completion was estimated 
at $27 million for a machine with only one-quarter of the processing 
elements originally planned. Final costs were considerably higher, 
due to extensive modifications and parts replacements (through various 
contractors). At one point in the contract an $8 million overrun con¬ 
dition surfaced virtually overnight. 
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TT.T.TAH rv was a highly visible program. Its funding had risen to 
a level of over $24 million by late 1969- Though a large portion of 
these funds merely passed through University of Illinois contract 
monitorship to hardware contractors, the large budget nevertheless 
made the effort the largest DOD contract in University of Illinois 
history. In addition, the project had been given considerable publicity 
as the "world's largest computer" and as a major departure in computer 
design. Plans provided for the installation of the large computer in a 
specially designed university facility in 1970. 

Due to cost increases in the TTJ.TAC IV project, the Illinois Board 
of Higher Education scheduled a review of the program early in January 
1970. This event appears to have interested the student newspaper, The 
Daily Illini, in the computer.[113] The first Daily Illini articles 
simply highlighted that ILLIAC IV was funded by the Department of Defense; 
that approximately two-thirds of the compter's time was to be devoted 
to Defense projects and that a major application was planned to be BMD 
simulation; that there were major cost increases in the project; and 
that a number of non-military uses were also planned. Though the Daily 
Illini was soon to take an editorial position against military sponsor¬ 
ship of ILLIAC IV, the first articles appeared objective in tone and 
generally accurate. 

Despite the rather straightforward presentation in the first student 
newspaper articles, a strong anti-military reaction was obviously expected 
by the project's staff. An attempt was therefore made to assert that 
the staff was non-military in orientation and that the non-military appli¬ 
cations were by far the most important. Dr. Slotnick, head of the pro¬ 
ject, was quoted in the first article as saying:[114] 

I know the military side of the Department of 
Defense (DOD). Some of them are dangerous fools. 
But their power base is not dependent on me. If 
I could have gotten $30 million from the Red Cross 
I would, not have messed with the DOD. But you have 
to measure the thrust of what the nation does with 
the DOD versus what you're consciously working to 
achieve. These military things are not my interests 
but Department of Defense interests. They are 
interested in ways of meeting their objectives while 
at the same time they are offering me a way to meet 
my objectives ... work going on in this campus now 
is not defense-directed. People all over the coun¬ 
try may be working on military things for ILLIAC 
now, but we aren't and so that's not what gets 
talked about here. 

Slotnick went on to say that the military relevance requirements of 
the new Mansfield Amendment could probably be satisfied by "technological 
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fallout" of the project, again emphasizing the basic non-military thrust 
of the work. He also indicated that the University was seeking o'Cher 
non-military sponsors. In a second Daily Illlni article Slotnick is 
quoted as saying that when the "minuses represented by the Defense Depart¬ 
ment's role in the project" are compared to non-military advances, the 
results are positive; he also criticizes the first article for not ade¬ 
quately stressing non-military applications such as calculations relating 
to ecology and agricultural planning.[115] The third Daily Illini article 
was then,devoted to these non-defense applications. In summary, the 
initial project team response to student publicity was essentially to dis¬ 
avow the project’s Defense Department sponsorship except as a necessary 
evil. Diis naturally rankled within ARPA and DOD and a DOD spokesman is 
quoted as calling Slotnick a "volatile visionary" in reaction to his 
comments.[116] 

The attempt to disassociate ILLIAC IV from the military was unsuc¬ 
cessful, and subsequent articles, letters to the editor and editorials 
in the student newspaper grew increasingly hostile. To quote from a 
random selection: 

... [I]f the ILLIAC IV aids in the creation of 
such [nuclear] weapons systems, or if it helps 
develop counterinsurgency programs, there is 
almost nothing it could do to counterbalance 
such activity.[117] 

As additional aspects of the ILLIAC IV are 
revealed, it becomes more and more evident that 
for nearly five years the University has inten¬ 
tionally masked from public view the Defense 
Department's role in the construction and utili¬ 
zation of the computer. It also appears that 
it was naive to presume that the men planning 
ILLIAC IV might have been acting with good 
intentions. It now seems more likely that 
there were no good intentions whatsoever for 
establishing the computer on this campus and 
allocating two-thirds of its time to the 
Defense Department.... Both the original and 
revised versions of the Slotnick and Alpert pro¬ 
posal for the center are blatant insults to the 
committee's intelligence and-self-respect. The 
proposals are, in fact, an attempt to deceive 
not only the members of the committee but the 
entire University community as well. The original 
proposal is unbelievably short on rationale and 
supportive evidence. It also deliberately avoids 
any reference to the Defense Department and the 
military research that wall consume two-thirds of 
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the computer's time...Slotnick1s role in hiding 
the computer's military applications now argues 
against the image he would like to have projected — 
one of a benign scientist committed to the problems 
of ecology and economic planning, but forced to 
accept money from the military to do it.[ll8] 

We realize that Slotnick fears the horrors ILLIAC 
IV may loose on the world through hands of the mili¬ 
tary leaders of this nation. We also are led to be¬ 
lieve, from his statements to us, that he does not 
want to see those horrors happen, that his primary 
interest is in the "good things" the computer can do: 
planning for greater agricultural productivity, studying 
ecological problems, forecasting weather ad infinitum. 
... But that Slotnick may have good intentions is at 
best a mitigating factor and not a deciding one, and 
perhaps it is irrelevant.... And in a very practical 
sense, we also know that the 2/3-1/3 use of the com¬ 
puter is very misleading, too. We fear the military 
will get far more than two-thirds of the advantage of 
the computer, for it has far more resources to begin 
with — and once it uses the computer to develop more 
ways to kill people and spend the people's money, it 
has far more influence to allow it to bring those 
effects of the computer into reality.... And considering 
the evil demonstrated by our military in recent years, 
we can only decide we would rather have seen the 
University resistant to the evil — perhaps ineffectually, 
though perhaps not — than complicit with it.[119] 

By February 1970 the temper of the Illinois campus debate was extra¬ 
ordinarily bitter. Slotnick's reply to Daily Illini editorials charging 
deceit are illustrative:[120] 

More recently the conical aspect of these attacks 
have dissipated to reveal the ugly tactics that those 
of my generation remember so well in Nazi Germany. 
Unnamed professors act as sources of information but 
are not identified lest the accuser be exposed to 
cross-examination. Vicious slander and character 
assassination have substituted for reasoned arguments. 

The repetition of words such as "deceit" and "lies" 
do net make the arguments valid. They do make them 
more painful. Vitriolic personal attacks in unsigned 
editorials impugn my motives. 

I find myself on trial in the campus newspaper 
which graciously acts as judge, jury, defense and 
prosecuting attorneys. Apparently my sole role in 
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the Kafka-like trial is to submit to assassination 
» or perhaps like Kerr K. to relieve them of the 
& responsibility and do it to myself. 

S' The ugly controversy continued for weeks with radical campus groups 
Purging rejection of the computer installation, at least as long as 

^‘Defense sponsorship was involved. A teach-in was conducted, against 
PILLIAC IV and one protest resulted in a small number of arrests. None- 
Btheless, the University administration did approve continuing support 
■for the ILLIAC IV installation and the establishment of a computation 
fl’center to direct the program. After this defeat for the opponents of 

.the project the controversy gradually died down. In the aftermath of 
'the University of Illinois confrontation, however, there was a redirection 

pfof the ILLIAC IV program, and AREA soon began to consider an alternative 
I?;.to locating the computer at Illinois. is . Ip Within the year it was decided to open proposals for location and 
^management of the computer installation to competitive bid. Six 
if organizations, including Illinois, submitted proposals, and by the end 
Hof the year the proposals were evaluated and the computer installation 

■as awarded to NASA-Ames in California. Responding to a Congressional 
4,uery in early 1971, Acting Director Lukasik denied there was any 
connection between this decision and events on the Illinois campus, 

if stating that the NASA-Ames proposal was the low-cost proposal and was H"'unanimously rated as a technically superior management proposal by the 
review committee.[121] Indeed, there was prior dissatisfaction with Iie management of the ILLIAC IV program under the University of Illinois 

•rangement, and the shift to NASA-Ames occurred along with a number of 
her program changes, including the elimination of the Rome Air Develop- 
int Center as contract agent. The University of Illinois continued to 
jceive AREA funding relating to the project and remote access to the 
imputer was developed through the AREANET system; however, funding was 
sduced and made much less visible without the hardware installation. 

Despite the denials and the existence of other reasons to change 
.ans in locating the ILLIAC computer, it is clear that the campus con- 
lct left an extremely bad taste in AREA'S mouth, particularly the re- 
onse of the campus project management to student criticism. Die 
linois project was not the only university effort which encountered 
.ch criticism (behavioral science projects were a major problem area) 
r was it the only .one in which the response of AREA-supported uni- 
rsity contractors was found wanting. Hie reduction of AREA university- 
lented programs throughout the Rechtin-Lukasik period was clearly in- 
uenced by such episodes whether or not there were other sound reasons. 
Rechtin said of some of the IDL schools: when "some of them stood 
and said "Yeah, we're getting money from Defense, but we're not really 

ing anything for them'... that didn't help anything... ."[122] He linked 
llinois group with this attitude, adding that they "folded" under 
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pressure. Dr. Lukasik, after mentioning the Illinois and other incidents 
noted being personally "hurt" by the way such matters were handled:[123] 

Curiously enough it is only in the Defense 
Department that you can get the freedom to 
do a lot of very important science ... I could 
understand the feelings that the Vietnam War 
engendered in people. I fully recognized the 
vividness of the war. And yet I was always 
disappointed that people couldn't understand.... 
'I know you don't like the Defense Department. 
I know there are a lot of bad guys in that 
sense, but... don't lose your sense of perspec¬ 
tive, this is ARPA and you know what we are 
doing and you know the way we play it....' 

In short, university remarks that Defense money was used only be¬ 
cause it was the only source, that the Pentagon was full of "dangerous 
fools," and so forth, cut very deploy within an ARPA which had. prided it¬ 
self for years on its ability to work productively with university re¬ 
searchers, with rarely even a trace of accusation that 'pressure' of 
any kind was applied to their professional work. ARPA was wounded 
too by the silence of so many academicians who knew that to be a fact, 
but found it convenient to remain mute. The changed character of ARPA- 
university relations in the 1970's carries forward a significant legacy 
from the IT.LTAC IV incident and similar events. 

Behavioral Sciences 

Perhaps the most interesting facet of ARPA's behavioral science 
research program during the Rechtin years is that any program survived 
at all. Defense-sponsored behavioral science research was under vigorous 
attack by Congress, led by Senator Fulbright, throughout much of the 
period, as was Defense supported university-based research in general. 
As noted above, Rechtin was quite disenchanted with university reactions 
to the war and campus unrest directed against the Defense Department and 
ARPA. Forward funding arrangements which had created irritations with 
the IDL program also existed in some of the behavioral sciences uni¬ 
versity programs, although some of them included the controversial build¬ 
ing construction "use charge" provision. Nevertheless, the behavioral 
sciences program survived the period with a budget roughly equivalent 
to that in FY 1967 — around $5 million — after enduring one major cut¬ 
back to reduce forward funding (a dip tc $1.1 million in FY 1968). In 
contrast, the materials program never returned to its pre-1968 funding 
levels even after the resolution of the. forward funding issue. 

The ARPA behavioral sciences program was a major part of the DOD's 
broader program containing five major components, three noncontroversial 
and two highly suspect to Congress. The three acceptable components 



By mid-1969 Foster had recognized that the opposition to foreign 
area-oriented social science research was so great that a reduction of 
effort was necessary. He announced that such efforts would not "be ex¬ 
panded and that he would transfer "a few projects of multi-agency interest 
to State, NSC or other non-Defense agencies.[128] Despite this promise, 
Senator Fulbright introduced an amendment in August 1969 calling for a 
reduction '.'f foreign area and policy planning studies. Overcoming 
opposition from Senators who felt this would prevent an orderly trans¬ 
fer of meritorious projects, the amendment passed 49 to 44. 
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The 1968 debate, however, had provided ample warning and the contro¬ 
versial programs had already been eliminated from the ARPA behavioral 
sciences budget prior to the Senate vote. In the spring of 1969 Dr. 
Rechtin announced "a major technical reorientation... terminating al¬ 
most all ARPA Behavioral Sciences Research work outside the U. S."[129] 
U. S.-based research pertaining to foreign cultures was to be deemphasized. 
Thus the initial defense of behavioral sciences in terms of broad South¬ 
east Asia requirements was abandoned and the directly related research 
terminated. Nonetheless Dr. Rechtin requested an increase in the be¬ 
havioral sciences program budget from $5.2 million in FY 19^9 to $5-36 
million in FY 1970. 

In order to save the behavioral sciences program, Rechtin narrowed 
its main focus and associated it more closely with the relatively non- 
controversial and growing information processing research effort:[130] 

ARPA has reoriented its Behavioral Science 
research work into a direction where there is 
broad agreement in the research and defense 
community that more promise exists — the inter- 
dis:iplinary combination of the computer and 
behavioral sciences in specific problem areas. 
The objective is to produce results for Defense 
user organizations within. 5 years. 

According to participant accounts, the decision to move in this direction 
was a close one and the unofficial word had gone out that in view of 
Congressional problems, program elimination was being seriously considered 
because: "it was just too much trouble."[131] 

What appears to have ultimately determined the continued existence 
and thrust of the program was that the office was between directors, 
temporarily headed by the IPT director, who (along with then-Deputy 
ARPA Director Lukasik) had an interest in salvaging something. What 
was continued was thus rather naturally heavily colored by computer 
science interests, since the overall program and the major new initi¬ 
atives (notably the Cambridge Project to design computer-aided data 
management and analysis systems for the social sciences and the Center 
for Computer-Based Behavioral Studies to work with computer gaming 
techniques) were essentially shaped by a computer scientist. 

According to Dr. Rechtin, the Cambridge Project (known as CAM) re¬ 
presented one of the few times that he actively collaborated to create 
and sustain a university-centered basic research program,[132] He did 
so in part because Dr. Wiesner, by then President of MIT, felt it was 
important to demonstrate that DOD and a university could cooperate on a 
purely professional basis. Die purpose of the program was (1) to develop 
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computer methods and programs that were needed in behavioral science 
ar.d its applications, and (2) to combine these programs into, an integrate.’, 
computing system. The Cambridge rroject programs and system eventually 
were of some use to elements of DOD in handling such problems as logistics 
and inventory control, as well as some problems somewhat more closely- 
related to what a layman might consider behavioral science. Dae project, 
in fact, represented a highly competent attack on developing computer 
techniques for large data base, multi-variable problems, which frequently 
arise in the soft sciences but are applicable to a wide variety of disci¬ 
plines and fields: It did not, however, result an large-scale dramatic 
breakthroughs for behavioral scientists, and certainly did not revolutionize 
the field in the manner envisioned by some of its early proponents, 
partially because of institutional problems in introducing individual 
social science researchers to a technically complex computer methodology 
for which they often had little relevant background training or experi¬ 
ence. [133] Deere appears to be little disagreement with the proposition 
that CAM was a significant technical success, but the scope of its im¬ 
pact has thus far been more limited than originally anticipated. CAM, 
like ILLIAC, became a source of considerable campus controversy for a 
time, but was more ably defended by its proponents, and substantial work 
related to the original project continues on the MIT campus in 1975- 

Dae new behavioral sciences program reflected Dr. Rechtin's interest 
in program transfer, as a five year target was set to establish appli¬ 
cations. In addition, though the program was still nearly completely 
university-based, Dr. Rechtin's general resistence to heavy reliance on 
the universities was reflected in the program description: [13^+] ■ 

Initially, we have extended support to three 
basic programs to be conducted at universities 
where unique talent now exists. Simultaneously, 
we began a management inquiry to determine how¬ 
to use an applied research organization to apply . 
the results of the basic research to specific 
and immediate DOD operational problems. As 
work progresses, and to the extent that the re¬ 
sults of our management analysis warrant, we 
plan to phase down ARPA sponsorship of university 
participation in the three programs. 

In summary, therefore, the behavorial sciences office seems to have 
survived in the late 1960's largely through luck and a major change in 
program emphasis. Dae most controversial -aspects of the old program, 
foreign area and cross-cultural research, did not survive. By 1970 the 
program could almost have been considered a logical component of ARPA's 
information processing research program, and merger of the two offices was 
indeed considered. It did, however, contain some elements which were not 

i HM 
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directly related to computer technology and these helped retain program 
distinctions into the Lukasik period,"'when the program was given the 
less controversial title of Human Resources Research and the effort was 
expanded. 

POSTSCRIPT ON OHE PECHTIN ERA 

Given the traumatic environment of the late 1960’s in AREA, it is 
valuable to survey the situation following the Foster/Rechtin survival 
operation, with emphasis on Rechtin's summation of what took place. 
Clearly, ARPA had survived, with annual budgets sliding toward $200 
million. Perhaps equally as important, Rechtin had established a 
strong bond of rapport with the DDR&E. Rechtin found Foster serving as 
de facto Director of ARPA when he arrived. In six months that problem 

was solved:[135] 

[W]ithwin six months he forgot about ARPA; he 
had nothing to worry about anymore. It was 
flying right and doing good things which could 
be justified. 

It got to the point that Rechtin felt he had re-established some inde¬ 
pendence for the Agency:[136] 

Johnny Foster was so happy to have ARPA tightly 
managed that he virtually let me do anything I 
wanted to. I had a review about once a year.... 
He would sort of poke at things a little bit. 
But he backed off from the sort of day-to-day 
attempt to manage the place. 

Sounding more and more like Sproull, or Herzfeld, Rechtin also 
believed that he had restored some balance to the staff level ARPA- 
0DDR&E relationship:[137] 

I maintained a sort of an arms length relation¬ 
ship between ARPA and what it was doing, and the 
DDR&E offices. I didn't want to see it where those 
offices were attempting to control the ARPA projects, 
because I felt their job was to make sure of what 
was going on in the Services which was one hell of a 
lot bigger. Ihey should be looking at that balance. 
We should be looking at the more advanced ideas, 
that nobody was quite sure about or the more con¬ 
troversial or whatever. If you start to get to 
where the guys in DDR&E could use ARPA as a slush 
fund for doing things they wished they could control 
directly instead of indirectly through the Services 
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[you ara in trouble]. I wasn't going to help much, 
because I was pretty hard nosed about that part of 
the game. I wasn't going to have them, particularly 
the guys under -them, go over and try to tell the 
ARPA'guys what to do.... Biey probably were irritated 
because they didn't have free money, probably wished 
they were in ARPA and a lot cf them attempted to 
transfer to ARPA where they would have direct money, 
but that wasn't their job. 

Nevertheless, ARPA offered more direct dollar support to ODDR&E in the 
early Rechtin years than in any other period. The tap was open for 
Vietnam reprogramming and Rechtin made available to each Deputy DDR&E 
a substantial "budget" allowance, up to roughly $2 million each annually, 
for use as they saw fit. Fortunately for AREA'S program stability, the 
DDR&E deputies were normally too busy to fully exploit such offerings.and 
as the Laird/Packard reorientation began to change the ODDRScE role and 
Vietnam pressures declined, ARPA gradually became less subject to major 
budgetary "raids." 

Rechtin was especially proud of achieving improved relations with 
the Services. He felt that they eventually stopped chipping at ARPA and 
saw the Agency more as an interested helper than a threat. The "low 
profile" method of operation seemed to help the Service relationship 
(especially AREA'S gradual entry into the Navy's undersea warfare pre¬ 
serve), although the approach runs the risk of making it more difficult 
to justify ARPA and its programs before Congress. 

While the transfer mission was well-launched, strong program re¬ 
placement ideas were harder to come by. As noted, higher authority no 
longer made major assignments to AREA. Most of what emerged in Rechtin's 
tenure were generated internally, acknowledging the fact that ARPA has 
always served as a reflector and integrater of ideas in the scientific 
and technological community at large to some extent. Events were to show 
that few of the new initiatives taken then were successful and it was 
very questionable that they met the criteria of either threat of tech¬ 
nological surprise or a potentially revolutionary breakthrough, e.g., 
the multi-million programs in Alaskan surface effect vehicles and ocean 
platforms. The Navy was relatively cool to these ideas, although the 
Navy's Assistant Secretary for Research and Development (former ARPA 
Deputy Director, Dr. R. Frosch) was personally rather positive about 
them. He argues that they were undertaken on a "laboratory scale" pro¬ 
gram budget rather than an "AREA-scale" budget (like DEFENDER or VELA) 
and hence were not likely to show major results.[ 138] This leaves open 
the question, of course, of whether an Arctic Surface effects vehicle 
and the threat it 3s addressed to (never articulated), even if success¬ 
ful, warrants DEFENDER-class funding. 
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In retrospect an interesting feature of the Rechtin period is that 
individual programs proved to he far more vulnerable than the agency as 
a whole. While ARPA survived the period with a more than $200 million 
budget, there were numerous false starts that quickly fell by the way- 
side in addition to the shedding of many older committments. Die in¬ 
sistence on achieving large scale program transfer contributed greatly 
to this turnover, but much of the turmoil simply resulted from "cutting 
losses" on efforts which proved unproductive, ill-conceived or unsale¬ 
able. Diat is, much of the program turnover was due to work efforts 
turning sour for any of a number of reasons, followed by ARPA scrambles 
to curtail efforts and make adjustments. ARPA often did not, in other 
words, insist on transfer for cosmetic reasons: many programs either 
were killed or withered and died, and deserved that fate. 

Dae above situation symbolizes the great problems of this period, 
but it also serves to highlight an ARPA strength. Dae typical ARPA 
program, be' it an older inherited effort or a new Rechtin-era initiative, 
was not buttressed by an semi-independent bureaucratic structure aside 
from that which ARPA created for its own purposes, largely on an ad hoc 
basis. For example, there rarely were committees, peer-group review 
panels, large in-house laboratories, or large subordinate divisions that 
had sufficient standing to be able to defend a given program in the face 
of ARPA decisions that transfer or cancellation was either technically 
desirable or politically necessary. Die lack of formal or informal 
program-oriented structures also meant that program difficulties became 
apparent to Agency management rather directly and with relatively little 
"papering over," aside from whatever defense might be provided by a 
sympathetic office director or program manager. As one contemporary 
office director stated:[139] 

One of the things which makes ARPA successful, 
where the NSF is not, is in the fact that it 
doesn't use that kind of committee decision¬ 
making -structure. And therefore responsibility 
is easier to identify and corrective action is 
easier to take when things go wrong.... J 
wouldn't argue that ARPA under its modus operand! 
is any more likely to do things right than the 
National Science Foundation. Eut that's not the 
point. I think the point is when they do things 
wrong it's more obvious and it's more easily 
corrected. 

Summing up the ARPA rolo and the reasons for it in testimony on 
the IT 1971 budget, Rechtin* emphasized the "high-risk," "revolutionary" 

* Dais was the first verbal testimony from an ARPA Director in over two 
years. Dr. Foster handled the ARPA testimony in lieu of Rechtin in 
IY 1968 (Rechtin was new to the job, and Foster perhaps wished to demon¬ 
strate control over the ARPA program) and both Foster and Rechtin were 
requested only to submit written testimony for FY 1969. 
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research function and the traditional roles of filling Service "gaps" 
and serving as a neutral non-Service source of objective research:[140] 

The establishment of ARPA was a recognition of 
the fact that a Department of Defense RScD program 
based only on assigned roles and missions of the 
services could lead to serious interservice or tri¬ 
service gaps in our overall defense technology, 
particularly in an era of rapid technological 
change. Dae launch of Sputnik I by the Soviet 
Union is a dramatic example of one which played a 
leading role in the decision to establish ARPA.... 

Since ARPA has no operational objectives or 
missions, it is in a position to take an unbiased 
approach to such problems as offense/defense 
balance in strategic weapons and the evasion/ 
detection balance in nuclear weapons testing. The 
measure of success for ARPA is how well it develops 
and, subsequently, transfer technology to the 
services. 

Amplifying on this discussion, Dr. Rechtin describes ARPA's "anti¬ 
surprise," multi-service R&D role as essentially a residual function, 
an unusually modest explanation of the ARPA function for an ARPA Director 
to make:[l4l] 

... I see it [ARPA] continuing essentially the 
same role of looking ahead against the surprises of 
the Sputnik type in areas which are difficult for 
the services to cover, either because they are multi- 
service in nature or inter-service in nature or because 
the roles and missions haven't been defined for a new 
kind of technology. 

Die existence of ARPA depends critically upon ,our 
basic rationale for how to do RScD. We believe that 
RScD should be done in the services because that is 
where the problems exist and that is where the best 
RScD responses to the problems can be made. However, 
it turns out that although this works for perhaps 
97 per cent of the RDT&E budget, having the 
research and development and test and engineering in 
the services, there is about 3 per cent for which 
it doesn't complete the picture, and that 3 per cent 
is ARPA. ARPA's fraction of the total RDT&E is 
about 3 per cent. 

To manage the 3 per cent properly, you have to use 
it with considerable imagination and, obviously, avoid¬ 
ance of duplication, very close coordination with the 
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services to find out what is going on, and what 
perhaps is being missed. Now, if it looks as 
though some things are being missed, there are a 
variety of solutions. 

To fulfill this residual role, AREA is described as adhering to two 
primary principles:[142] 

There are two criteria for ARPA's success. The 
one criterion is that the work must be professionally 
done. If it is not professionally done we, as pro¬ 
fessionals, should be held accountable. Die second 
criterion is that it must be successfully transferred 
to the services. If it isn't transferred to the services 
.it -.rill never reach operations and never affect the 
course of a war, and therefore it should not have been 
begun. These two criteria for success control AREA 
and how it is managed. 

Dr. Rechtin went on, however, to illustrate ARPA's multi-Service role 
with an example from the reentry physics field, an activity conducted by 
ARPA for over ten years and clearly not an example of a rapidly trans¬ 
ferred program; nor are the operational systems impacts of the data it 
produces easy to trace in a clear, direct "transfer" sense: 

... Let me give you an example of the kind of 
work which is difficult for a single service to do, 
but which, if you have a tie-across mechanism, it is 
better. A good example is reentry physics. Reentry 
physics tells the engineer what the characteristics 
are of reentry bodies as they come into the atmo¬ 
sphere. There ‘are many services that are interested 

' in that problem, but each for different reasons. 
Ihey would tackle the problem in quite different ways 
if handled individually. 3y consolidating the interest 
and the research in that area we have indeed saved a 
considerable amount of money. 

For example, the Air Force is interested in reentry 
physics because of the design of its decoys. The Navy 
is interested in it for that kind of a reason, but 
the Army is interested in it for the opposite reason, 
trying to find out how one can discriminate against 
those decoys. So the Army would design a program to 
try to find the weaknesses in reentry vehicles and 
the Air Force would try to design a program to find 
the strengths in the reentry vehicles, and both of 
them care clearly based on the same physics. It is 
therefore, simpler for all concerned, and the services 
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would agree, that to have one agency with no par¬ 
ticular operational point of view in mind looking 
into that problem in the interests of all concerned 
is better. To make sure that everyone understands 

■what is going on, we have a reentry physics steering 
group consisting of all of the services, plus the 
technical experts, plus the Office of Defense Re¬ 
search and Engineering. The same work would get done, 
but in this way the same work produces many outputs 
to many services. 

Another aspect of ARPA's role, was highlighted in the course of 
Committee questioning:[lh3] 

Mr. Davis. It might be termed a premilitary 
research organization within the Defense Department? 
Does that come pretty close to describing your 
activity? 

Dr. Rechtin. If I could change the word "military" 
to "Requirements," with a capital "R," the answer 
would be yes, sir. Ey this I mean that the military 
services, in order to do their work, must have a very 
formal, requirement-based upon very specified needs, 
and usually upon technologies that are understood. 
Die difficulty is that it is hard to write formal 
requirements if you do not have the technology with 
which to solve them, but you cannot do the technology 
unless you have the requirements. 

Diere is a kind of chicken-and-egg problem in 
other words, in requirements and technology. 

AREA is a way in initiating a startup when it 
is judged to be important. In that sense, it is 
premilitary or preformal requirements. 

J j, Diis rationale is vintage Roy Johnson, who used almost exactly the same 
f "r words in trying to explain why AREA existed in April 1958. Rechtin has 
it- further developed the nature of such a pre-requirement mission:[144] 

; T' [I]t was right for Defense to invest money to 
j f: break the old chicken and the egg oroblem: that 
’ you can't do research before you have an applica- 
■ $’■ tion, but you can’t say what the application is 

I.. until the research has told you what you can do. 

?- And ARPA, I thought, was a very good solution to 
the problem, allowing people to spend money before 

■,t there was an obvious application. All you had to 
was say there probably are defense applications, 
not that there was a specific one. That was a way 

\ 

i 

i 
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of breaking the cycle ar- blowing technology 
to get developed to a p where you could see 
how it might be used. 1 cnought it was a very 
good idea. Very few countries are able to afford 
it, you have to spend quite a lot of money to be 
able to do it.... 

This is an explanation of ARPA that could readily have come from Johnson, 
Betts, Ruina, Sproull, or Herzfeld, but it certainly stretches both the 
"relevance" and the "transfer" criteria. 

Finally, in response to a question concerning how ARPA projects are 
established., Rcchtin cites the rationale that .ARPA simply carries out 
tasks assigned by DDR&E:[l45] 

... Die Director of Defense Research and Engineering 
determines that question on all major project assign¬ 
ments. We report directly to him and do no work unless 
directed by him. 

To summarize this testimony, the ARPA role is thus described as 
undertaking the small percentage of E2cD which cannot be handled through 
traditional Service arrangements, because the work is multi-Service or 
prerequirements in nature. In addition to this justification, however, 
the work must be recognized as important by DDf&E relevant to a military 
purpose assigned to ARPA. Die criterion of "importance" is derived from 
either the threat of technological surprise or from the potential 
"revolutionary" impact of program results. Despite the prerequirements 
character of the work, transfer must be built into the program to assure 
that impact is obtained. Thus, the Rechtin definition of the ARPA role 
brings in almost all of the elements cited by earlier Directors, in 
addition to his own. 

The difficulty with this multi-faceted definition lies, of course, 
in determining whether each of the several elements are mutually suppor¬ 
tive. If research is truly "prerequirements" in nature, planning for 
early transfer has to be much more difficult. Similarly, using transfer 
as a primary criterion for success can inhibit willingness to undertake 
"high risk" research where payoff is by definition much less certain. 
If the DDR&E wishes ARPA to undertake an important multi-Service re¬ 
search problem, it is likewise not clear that such problems naturally 
tend to entail "revolutionary" implications. And Defense-relevant work 
may be entirely routine, sharing none of the other ARPA project attributes. 

Hence the question of the weights and priorities given to the various 
elements of the ARPA role and how to resolve them is left quite open 
as the Rechtin period draws to a close. 
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Mph: The entire spectrum of issues faced by ARPA in the late 1960's was 
Bpfalso influenced by a very general development, the force of which should 
jjffl'not be underestimated.. This was the growing disenchantment with the 
Kl| potential of advanced science and technology to solve problems. This ■pi gt.ruck at the core of the AEPA rationale. In the Vietnam context tech- 

nology was not showing that it could "win the war." In the strategic 
P|:context, systems based on high technology led to incredibly expensive 
jj|| commitments with little if any, net gain to be seen in national security. 
K Die image of technology driving the arms race became credible even to 

supporters of strong Defense programs and large budgets, especially 
Ifc. when men like York and Ruina and others began to argue that even defensive 
Hi?'' systems were destabilizing rather than benign elements in the national 
1^'j security equation. In addition, to many there seemed to be a dearth of 

new technological "breakthroughs," with nothing like the ballistic 
&'r missiles or satellites of an earlier age on the horizon that might dra- 
|ip. matically change the strategic balance. Even from his position as an 
||: advocate of advanced technology development. Dr. Rechtin found the late 
ip I9601s "idea poor" and meaningful new initiatives difficult to uncover. 

RECHTIN’S DEPARTURE 

In February 1970, Dr. Rechtin assumed the position of Acting Prin- 
I'- cipal Deputy of DDRScE, while retaining his position as ARPA Director. 
iV In December 1970, he resign id the ARPA post to assume the CDDR&E position 
!v full time, and later moved so the position of Assistant Secretary of 

Defense for Telecommunications. 

Given all of the factors at work in Dr. Rechtin's period, 
H',;; what is most surprising is not that ARPA failed to achieve all 
tiyyy of its ambitious objectives, but that it managed to stay alive 
§& with a resource base strong enough to support its future. Die 

move to Acting Principal Deputy DDR&E had the unfortunate side- ill effect of leaving ARPA with a part-time Director (referred to by 
ARPA staff members as the period of the "absentee landlord") at 

E$v' a time of considerable Agency drift:[146] 
k 

[W]hen I was also Principal Deputy to DDRScE and 
also Director of ARPA, that was a veiy rough time 
on me.... For all practical purposes Steve 
[Lukasik] began to ran ARPA. He did a good job 
of that in a very frustrating environment. Be- 

^ cause he had to do everything in my name, and 
:7.|' that's hard to do. 

Morale plummeted as the Agency's staff felt even more vulnerable and 
-t neglected. During this period, ARPA was moved from its prime space 
> offices in the Pentagon to an office building in the Rosslyn complex 

,1 Arlington, Virginia,* a move which was widely interpreted to re- 
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present the epitome of the Agency's downgrading. The following,exchange 
with a thoughtful observer of the period illustrates the atmosphere. 
that prevailed.: [Ih7] 

A: [M]orale during the period of the absentee 
owner ... was very bad. ' But the one thing 
worse then the bad director is no director. 

Q: The staff felt let down? 
A: The staff just didn't know what was going to 

happen next. They didn't know who was boss. 
Diey didn't know who to follow. They didn't 
know whether'anyone cared. In fact, I would 
argue that rather than the 1967 ... ARPA 
period, the possibly worse period was that 
1970 period when they weren't even sure whether 
anyone cared enough about ARPA to bother appoint¬ 
ing a Director. You know, that's even worse. At 
least if you kill something you know, you line it 
up against the wall, you take aim, you spend five 
minutes at the job and you kill it right. But 
to just let it wither away by not even allowing 
it to have a Director is almost the [worse]. 

Q: Psychologically, was the move out of the Pentagon a 
wrench for ARPA? 

A: Yep ... [y]ou see the move, the decision to move, 
was made by Eb when he was up the hall [in ODDR&E]. 
The feeling was: he doesn't care anymore; he's 
not really coming back anyway, and so he could 
care less; he is selling us down the river...; 
we've become the pawn, and we are moving away 
from the center; ... and terrible feelings that 
this is the end. 

Rechtin did not view the move in such apocolyptic terms (and his 
successor concluded that it was extremely beneficial to ARPA). And 
Rechtin's personal views of the ARPA staff, however, unsuccessful he 
may have been in communicating them, were overwhelmingly positive :[l48] 

Die [the ARPA staff] were exceptional when 
I got there and stayed exceptional while I was 

' there. And from what I've seen of recent 
reviews, they are still very, very good. The 

1 government is just damned lucky to have the kinds 
of people that go to ARPA. I felt it when I first 
saw them. It was amazing. I was used to JFL, 
Lincoln Labs, AIA and other top flight outfits 
OK, they were good. And I felt that, for the 
job being done, the guys in ARPA were better than 
any of them. Just very, very good. 
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Regardless of the ambiguities in appa ! c —• — 
departure from ARPA *n AKPA s creation, Dr. Rechtin's 

* psreipi^f-v 

sStSiss s,ir r^r^t ^rsils> 
He had been a member of the ARPA staff^^ ?^Ct°r °f the 
as the second Director to "rise iSm^he^^ ^ f0ll0Ved Herzfeld 

modestly below that on his int^Ct 311(1 wlth 8X1 budget only 
$125 million DEFENDER proer^1,1^’ despite transfer of the core of the 

the Agency with a new LphLis^n rSvs°US °ther He ^so left 
lasting impact on the ARPA^an«SL ? d project ^sfer, which had a 

on longer range basic research urocrram^1^^’ Wlth decreased emphasis 
in the DDR&E family- and with nLa reasonably secure niche 

concerns. At STsL^ t0 Se^ce same time Rechtin left an ASPA with an uncertain ihture 



Richard J. Barber Associates, Inc. 

\ 

VIII-81 

CHAPTER VIII: FOOTNOTES 

1. Robert S. McNamara, "The Dynamics of Nuclear Strategy," 
Department of State Bulletin, October 9> 1967, 443-51. 

2. Discussion with Dr. J. Foster, Jr., July 9, 1975. 

3. Ibid. 

4. Ibid. 

5. Ibid. 

6. Ibid. 

7. Discussion with Dr. S. J. Lukasik, May 28-29, 1975* 

8. House Subcommittee on Appropriations, POD Appropriations 
for 1969, Hearings, 90th Cong., 2nd Sess., Part 2, 514. 

9. Ibid., 515-516. 

10. Discussion with Dr. E. Rechtin, December 7, 1975. 

11. Discussion with Dr. P. Franken, July 9, 1975. 

12. Discussioh with Dr. J. Foster, Jr., July 9, 1975- 

13. Discussion with Dr. E. Rechtin, Tuly 7, 1975. 

14. Discussion with Dr. E. Recntin, December 7, 1974. 

15. Ibid. 

16. Ibid. 

17. Ibid. 

18. Ibid. 

19. Ibid. 

20. Space/Aeronautics, April 1969, 29. 

21. Discussion with Dr. E. Rechtin, December 7, 1974. 

22 Ibid 



Richard J. Barber Associates, Inc. 

vni-i 

Chapter VIII 

WEATHERING THE STORM 

THE RECHTIN PERIOD: 1567-1970 

The Setting; - 1$67 

1967 was the only year in ARPA's history other than 1959 in which 
.the Agency had more than two Directors, that is, more than one replac¬ 
ing liie other in a normal transition.* There were similar twin crises 
both years: (1) an inability to tap outside leadership talent, and 
(2) an upheaval in basic program assignments. It took about six 
months for Foster to settle on Rechtin, thus leaving APPA in an ex¬ 
ceedingly vulnerable position with an Acting Director and an Acting 
Deputy Director. At the program assignment level, the crisis was 
occasioned largely by shifting policy in ballistic missile defense, 
which led to roughly concurrent decisions: (l) to deploy the Sentinel 
ABM system, and (2) to transfer the advanced ABM research capability 
represented by DEFENDER to the Army.1 In addition the Vietnam War was 
generating such tremendous demands for resources that all programs 
were vulnerable to raiding for resources or even closure. 

Bie ABM Deployment Decision. The decision to deploy an ABM system 
was the pivotal factor in ARPA's world in 1967. It was disclosed in 
late 1966 that the Soviet Union was deploying an ABM System (called 
GALOSH) around Moscow. Although publicly released intelligence infor¬ 
mation indicated that GALOSH was as vulnerable to decoys and/or multiple 
warheads as the already rejected U. S._ NIKE-ZEUS system, the Soviet act 
of deployment raised the spector of an "ABM gap." President Johnson 
evidently feared that the Republicans would use this against him in 
the 1968 campaign, much as Kennedy had exploited the "missile gap" 
theme in i960. In the 1967 State of the Union message, therefore, the 
President hedged his position by deferring a decision on deployment'of 
NIKE-X while requesting "standby funds" for future production of it. 
Congress responded by appropriating $291 million for construction and 
$421 million for more research. The situation remained in flue as 
Secretary McNamara testified against NIKE-X deployment and General Earl 
Wheeler, Chairman of the JCS, came out strongly in favor of deployment. 

* In 1959, Roy Johnson was replaced by Critchfield, who' immediately 
withdrew his name in a spate of controversy; an Acting Director 
served briefly, followed by appointment of General Betts. In 1967> 
Herzfeld was followed by an Acting Director for six months, who was 
in turn replaced by Dr. Rechtin. 
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The "straw that broke the camel’s back" of resistance to deploy¬ 
ment was the first Chinese hydrogen bomb explosion in June 1967. 3his 
event added considerable strength to the pro-deployment forces, who 
would now argue the value of a "thin" ABM system to protect against 
a presumed unsophisticated Chinese threat into the 1980's. This 
argument was made, depending on the spokesman, either as a substitute 
for the Soviet threat or as an addition to it, and as either a foreover 
"thin" system or as a system that could be upgraded in the future. 
Johnson finally made the decision to deploy. McNamara reluctantly 
announced it on September 18th describing it as a development justified 
only on "marginal" grounds.[1] McNamara, at odds with the Administra¬ 
tion on Vietnam and other matters in addition to ABM policy, resigned 
in March 1968. 

The Vietnam War. By 1967 the Vietnam conflict had become an 
enormous political liability. No end was in sight. The impact of 
the war was amply illustrated by the President's budget message: $12.3 
billion in supplemental FY 1967 funds for Vietnam alone, $21.9 billion 
for Vietnam in FY 1968, and a total FY 1968 DOD appropriation of $72.3 
billion (compared to $49.6 billion in FY 1965). American troops in 
Vietnam increased to 485,600 during the year, plus another 83,000 in 
Thailand. Caere were five short-lived truces in 1967, none leading 
to negotiations or a significant cease fire. The North Vietnamese and 
Viet Cong remained relatively strong. At the same time, the election 
of President Ihieu in September appeared to stabilize the South Viet- , 
namese government. Eaus the stage was set for seven and a half years 
of protracted conflict, ultimately ending in the 1975 collapse of the 
Ihieu regime and the victory of Communist forces. 

In the United States the Vietnam conflict continued to have a 
corrosive effect. Demonstrations and protests were held throughout 
the country, peaking with the march on the Pentagon in October. 
Senators Fulbright and Mansfield stepped up their criticism of Admini¬ 
stration policy. Congress adopted a weak declaration on Vietnam policy, 
voicing support,for American troops but urging stronger efforts for 
peace. Charges were made that the war was having a strong retarding 
effect on progress in social and civil rights programs. Martin Luther 
King suggested a merger of the peace and civil rights movements. 
President Johnson's popularity continued to decline and an embarrassing 
showing in the spring 1968 Not Hampshire primary finally precipitated 
his decision not to run for a second full term. 

Other Events. Other national security events and issues in 1967 
included continuing conflict over the F-lll, defeat of McNamara's request 
for a fleet of fast deployment logistics ships, concern over possible 
Soviet development of a fractional orbital bombardment system (FOBS), 
severe Congressional criticism of M-l6 rifle malfunctioning, and un- ' 
successful efforts at draft reform. University-government relations, 
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already at a low level, were damaged further by revelations of secret 
CIA funding of campus groups, notably the National Student Association. 
Aside from Vietnam developments, major international events included 
the decisive victory of the Israelis in the short June war and con¬ 
clusion of the outer space and nuclear non-proliferation treaties. 
Congressional restrictions on foreign aid and on arms sales were addi¬ 
tional issues during the year. 

ARPA was directly affected by many of these external events. 
ABM policy developments threatened the viability of its largest pro¬ 
gram, Vietnam budget pressures restricted new initiatives in advanced 
technologies and raised questions of "relevance" about existing work, 
and relations with the scientific community, especially the universities, 
deteriorated markedly. 

Ihe DDR&E's Perspective 

By mid-1966, ARPA was in immense trouble. As noted previously, 
McNamara and Vance were thinking of abolishing the Agency and Foster 
continued to feel outnumbered by its critics. In Foster's view, the 
only way to head off abolition was to make significant and obvious 
changes. Among the most vexing of the criticisms, discussed earlier: 
alleged toleration of an "academic" atmosphere, undue pretensions to 
independence in both Agency operation and espousal of defense policy 
positions, management deficiencies, a propensity for conflict with the 
Army in the context of missile defense and Southeast Asia, and apparent 
continuation of projects for their own sake. If anything, these dis¬ 
turbing issues intensified after Dr. Hersfeld left. 

Foster commenced to make major changes that seemed to rip ARPA 
apart, though he claimed to be a strong supporter of the ARPA concept. 
Indeed Foster certainly uses far stronger language than York or Brown 
in defense of having an ARPA. Unlike Ms two predecessors, he did not 
believe that there was a shortage of exciting new technological oppor¬ 
tunities to work on. Thus it was necessary to:[2] 

[G]o get some zealots and give them a charter.... 
It takes very special people to think up and con¬ 
duct these programs. They must be permitted to do 
it in their way and you must give them a chance. 

He admired ARFA's "can do" attitude — "ARPA is a contracting group 
that gets it done"[3] — but he never seemed to sense or resolve the 
potential contradiction between a "quick-reaction" agency and doing 
"advanced research," which often is a long term proposition. We noted 
in Chapter VI that Sproull, in trying to talk himself out of the 
conceptual dilemma posed by the presence of AGILE in ARPA's program 
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structure, tried to have it hoth ways, in tieory, hy claiming that ar?a 
could do hoth — move quickly as things come up and take a more long- 
range scientific point of view. “Foster, as will he discussed helow, 
was to emphasize the quick reaction side of the coin. He believed that 
an ARPA was needed to devise and run "aggressive, accelerated, ambitious 
programs."[4-] All Foster says that he wanted to do was "to go hack to 
ARFA's fundamentals, to the things that are unique to it."[5] In dis¬ 
cussing the qualities of this "uniqueness" Foster often uses the word 
zealot, i.e., ARPA exists to provide a special home for or access tc 
the gifted:[6] 

There are a whole lot of important things that 
need to he done. Normally you cannot get the 
zealot you need to do them, or get his superior 
to do such things. Diat is why ARPA exists. 

Indeed he viewed ARPA as the only place in DOD where a DDR&E could put 
such people, unhampered hy layers of bureaucracy, and encourage them. 

There could hardly he a more expansive vision of ARPA. Unfortunately 
it was not perceived to he associated with Foster by those in ARPA in 
1967-68. In fact the reverse seemed the case as criticisms and apparent 
snap judgments like the DEFENDER transfer decision were issued from 
ODDR&E. As Foster searched for important things for ARPA to work on, 
internally the staff saw only pressures for eliminating Agency projects 
and programs. 

Part of this communications problem undoubtedly was conditioned hy 
the filter of the omnipresent Vietnam conflict. There were both positive 
and negative effects, hut with the net effect certainly in the latter 
direction. In terms of budgets, the Vietnam drain was a major inhibition 
on new ARPA initiatives, while at the same time ARPA was a convenient 
source of funds to he tapped for quick-fix Vietnam projects and hence a 
valuable resource for the DDR&E. Yet even as ARPA would be used for 
Vietnam projects the expenditure of funds through ARPA engendered bitter¬ 
ness in the Services, whose own programs were ti^itly constrained. Some 
ARPA staff left the Agency out of resentment at Vietnam-justifiable raids 
on their programs and/or unhappiness with U. S. policy in Vietnam. They 
and others felt that ARPA's advanced research mission was being reduced 
to a sham. Many in and outside of DOD began to regard ARPA, derisively, 
as "Johnny’s hobby chop." For them, the ZAP channel mentality came to 
symbolize ARPA’s low point as an institution. Questioned about this, 
Lukasik summed up the situation cs follows: "It's totally true. Diat 
was ARPA's low point. They were right. I was there. It had no regard 
for the science, for good research, for universities, for quality...."[7l 

Die psychological, effects of Vietnam were probably much more impo_- 
tant than budgetary issues per se. ARPA's Vietnam-related work was often 
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seen as "second-guessing" the Services and its hardware development 
projects either as implicit condemnations of existing military capa¬ 
bilities or as wasteful, irrelevant gadgets. ARPA's non-Vietnam work, 
particularly that based in the academic community, could be seen as 
non-responsive to urgent Vietnam needs, or even as almost "giving aid 
and comfort to the enemy." The frustrations and harsh feelings of this 
era are difficult to exaggerate. 

In the center of this storm, Dr. Foster felt very strongly that 
RSD had an important role to play in the Vietnam conflict. Foster's 
view of the value of ARPA was therefore highly influenced by his 
perception of its utility in Vietnam-related RSD. It is perhaps AREA'S 
perceived usefulness in this context, as much or more than any other 
factor, that impelled Foster to continue to support the Agency despite 
the problems and reservations described above. 

The DDR&E's emphasis on AREA'S role in Vietnam matters is most 
clearly illustrated in the FY 1969 ARPA testimony before the House 
Appropriations Committee, which Foster personally presented. The 
Vietnam emphasis is highlighted in his lead statement:[8] 

I have already mentioned various research 
and exploratory development results in which 
AREA has played a major role, particularly 
ballistic missile defense and penetration aids, 
nuclear test detection, and RScD for Vietnam. 
(Underline added.) 

Biis is even further reinforced by his description of ARPA's major 
missions: 

(1) multiservice in nature or at .interservice 
boundaries, such as counterinsurgency, information 
processing-techniques, and advanced sensor concepts; 

(2) clearly important to the DOD but in areas 
where service missions are not yet clear, such as 
the initial work in advanced ballistic missile 
defense concepts and nuclear test detection and 
countermeasures; and 

(3) especially quick-reaction R&D needs, such 
as for Vietnam. (Underlines .added.) 

Thus, of the three missions presented, counterinsurgency research is 
the first example given for one and Vietnam RScD the only example for 
another. Another large program effort noted above, advanced sensors, 
was also largely redirected to Vietnam applications. Running through 
Foster's statements covering the various ARPA program offices, the follow¬ 
ing extracts are illustrative of the dominant concern with Vietnam:[9] 
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(1) Information Processing - "ARPA recently- 
helped General Westmoreland with an analysis of 
the overall data processing requirements of his 
command...« , 

(2) Behavioral Sciences - "Studies of communi¬ 
cation among insurgents in various circumstances 
and cultures revealed common features, which should 
help future counterinsurgency planning"; 

(3) Overseas Defense Research [AGILE] and Advanced 
Sensors - "contributed quick response R&D for Vietnam.... 
[elaboration follows]"; 

(4) Materials Sciences - budgetary cuts described 
as "necessary a result of the need for moneys for 
Southeast Asia ... [the IDL's] are not as high priority 
as the fulfillment of urgent needs for Southeast Asia" 
and; 

(5) DEFENDER - "A program in the development of 
an airborne phased-array radar for application to 

• tactical problems in Vietnam will be turned over to 
the Air Force in fiscal year 1969*•••" 

Foster both justified budgetary cuts in non-Vietnam related offices (e.g., 
Materials) in terms of the priority of Vietnam requirements and found 
Vietnam applications in some of the most unlikely places (e.g., Informa¬ 
tion Processing, DEFENDER).* 

In sum, ARPA staff did not sense a vision of a strong and expansive 
ARPA emanating from ODDRScE. Instead they were aware mostly of criticism 
of old programs and tremendous pressures to build a better mousetrap, 
preferably as soon as possible, for use in Vietnam in an immediate tac¬ 
tical setting. Die net effect was a feeling that ARPA was being permanent! 
downgraded. "It rivalled and perhaps exceeded the depression that followed 
loss of all the space assignments in 1959* One thing was clear: per¬ 
turbed by what he perceived as a badly faltering agency subject to the 
imminent threat of institutional termination, the DDR&E had, for the 
first time in the Agency’s lifetime, essentially "taken over"'ARPA. 
Perhaps it is well that he did because, according to Rechtin, "It [ARPA] 
lived because Foster defended it."[10] 

* And a long line of unlikely ARPA-supported groups and contractors were 
turned toward Vietnam projects — e.g., Jason's high-powered physicists 
and Lincoln Laboratory’s radar experts were both involved in major 
Vietnam projects. 
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The Franken Interlude 

When Herzfeld left ARPA in the spring of 1967 his deputy, Dr. Peter 
Franken, "became Acting Director. Like so many senior ARPA personnel, 
Franken vas a physicist. He had "been involved in early laser studa.es 
and made important contributions in the field of spectroscopy. His 
entire professional background was university-oriented, primarily at 
Michigan and Stanford. Franken had come to ARPA as a scientist, with 
no experience in management and without prior involvement or interest 
in applied military problems. He took over as Acting Director under 
most inasuspicious circumstances. 

As noted above, ARPA was coming under increasing attack, the DDR&E 
in many respects distrusted the Agency, and it was not clear what could 
be done about the situation. Franken was quite prepared to assume 
command as permanent Director, if asked, but it was evident that this 
was most unlikely. He was in poor health, he was disadvantaged to 
some extent by his association with Herzfeld and above all he had 
serious philosophic conflicts and other differences directly with the 
DDR&E. On the face of it, Franken had to be even more unacceptable 
to Foster'than Herzfeld was because he personified a point of view that 
the DDR&E rejected out of hand. To cite Franken on ARPA's role:[11] 

It was not ARPA's job to start new things, 
its job was to serve the scientific community, 
in the Department of Defense; ... not to lead 
the way ... [but] to be receptive to unsolicited 
proposals, ... not to do science ... [but] to 
make scientists better able to do good science. 

Franken's view'was similar to Sproull's comment that ARPA could 
afford to take a longer view with greater "scientific involvement" than 
the Services, but it also confirmed Foster's worst fears that ARPA was 
becoming too academic, too unstructured, too close to being the National 
Science Foundation of the Defense Department. Franken valued ARPA's 
ability to respond quickly to high quality research ideas. This was 
in line with Ruina's ranking of quality over relevance, but completely 
out of tune with Foster's view of the tight relevance criteria which 
should guide ARPA activities. To top it off, Franken was also basically 
anti-Vietnam War in orientation, yet that problem of necessity came to 
dominate the DDR&E's attention. 

Given their obvious incompatability, Foster searched energetically 
throughout the summer of 1967 for a permanent ARPA Director. In par¬ 
ticular he sought the advice of former colleagues in the AEC-DOD labora¬ 
tory system. One of them, Dr. Pickering of the Jet Propulsion Laboratories, 
recommended Dr. Eberhardt Rechtin, then an assistant Director at JPL for 
tracking and data acquisition. Rechtin accepted and arrived at ARPA in 
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November 1967, thus ending what some contemporaries, including Eecht'* 
have called a "desperate hunt." Rechtin, an electrical engineer with*"1 
a Ih.D from the California Institute of Technology, had extensive 
management experience as director of JPL's Deep Space Network for kah. 
Though he had had only passing contact with ARPA (in the early space 
days) and had far more experience with NASA than with the DOD, Rechti; 
was very strongly oriented toward the role of technology in national 
security issues. This orientation pleased Foster, who was attempting 
to reverse what he considered the academic isolation of much of ARPA 
from urgent Defense problems. In addition, Rechtin shared Foster's 
conviction that RID had a major role to play in the Vietnam conflict. 
Rechtin was "Johnny's man," and ARPA needed one. 

The effects of the Herzfeld-Foster disagreements and the ODDR&E'* 
dissatisfaction with ARPA were greatly magnified by the gap in leader¬ 
ship during the Franken period. Foster intensified his personal concert 
with the details of ARPA budget, program, personnel recruitment, and 
administration. 2his was actually encouraged by Dr. Franken, who 
(perhaps due to his realization that.he lacked a mandate from Foster 
or to a recognition of his lack of management experience) tended to bt 
rather demanding on the DDR&E's time to address issues which normally 
would have been resolved int.prnB.Hy within ARPA. Foster recalls that 
he even commissioned the OSD Comptroller to do an independent audit 
of the ARPA program, which he then used as the basis for cutting the 
ARPA budget by $30 million.[12] One of Rechtin's primary tasks was 
,to restore some balance to the ARPA-DDR&E relationship. 

Rechtin's Mandate 

Dr. Rechtin is one of ARPA's most controversial directors. He is 
associated with a period of maximum turmoil, which was unavoidable if 
he was to carry out radical surgery on Foster's behalf. He was a com¬ 
plete disciple of the doctrine of program transfer. It should be under¬ 
stood, however, that he was also a strong advocate of the accomplishments 
of programs like DEFENDER and VELA:[13] 

v'.. 

. ~ ■■ 

: -..dol , 

DEFENDER was very good and it had a counter¬ 
part in VELA which I thought was very good. And 
until you get down to where you know all the 
answers, it was appropriate for ARPA to continue. 

His point was that they had succeeded and hence should be passed on. 
Above all, as numerous examples below indicate, he was a keen supporter 
of the ARPA idea. Dius the appointed change agent started from a 
position of basic attraction to ARPA, not hostility, although many at 
the time were not so sure. From the new Director's perspective, however, 
drastic measures were mandatory because nothing less than survival was 
at stake:[14] 
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The problem I was confronted with,' the first 
and most immediate problem, was that ARPA was in 
very considerable danger of being terminated. I 
didn’t know that when I took the job on. I found 
it out almost in the first week. And about a 
year or so ahead of that there had been dis¬ 
cussions hii the way up to the Deputy Secretary 
level of killing ARPA altogether. 

Assessing this threat, Rechtin devised a number of principles which 
he adhered to rather rigorously. The first, and perhaps in the long- 
run the most important in terms of its long-term impact, was assuming 
a "low profile:"[15] 

What I tried to do was to get ARPA established 
as a well-recognized entity, well-run, doing the 
job it was assigned to do, and keeping a rela¬ 
tively low profile. That, I think, kept ARPA 
intact. 

Second, "damn fool" projects were to be eliminated. Referring 
to AGILE'S "mechanical horse" project as an example, Rechtin said:[l6] 

I killed off what I called-'damn fool' projects, 
because I could see that the Congress would use 
those to destroy the credibility of ARPA. [Foster] 
wanted someone [as Director] who knew enough tech¬ 
nically at least not to get flim-flammed by all the 
kinds of characters that, as you know, show up and 
talk to ARPA and want to do all kinds of damned 
fool things.* 

Third, Rechtin insisted that ARPA cease being the NSF of the Defense 
Department, and that meant sharply reducing ARPA basic research support 
at universities. In part this represented a position that, philosophic¬ 
ally, DOD should net take on responsibility for sustaining university 
research. In part it reflected considerable pique at university criticism 
of Vietnam policy. Rechtin felt that APRA, already on shaky pins, was 
multiplying its vulnerability under these conditions by being a champion 
of university support. Sometimes this issue was discussed under the head¬ 
ing cf "relevance" to military needs; however, Rechtin and Foster tended 

* The AGUE Chief Scientist who approved the ARPA Order on this project 
likened it to "sending a million dollars to chase dimes around a 
rice paddy." Using it to illustrate the flavor of the time, he 
added: "We knew it, but we did it.... ARPA just behaved like the 
nation did [on Vietnam] and was as effective as what the nation did." 
(Discussion with Dr. H. Hall, July 7, 1975.) 
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to be ambivalent about what was or was not relevant. Die Mansfield 
Amendment later transformed relevance into a politically significant 
issue and university recipients (and their sponsors) were caught in 

the middle:[17] 

[T]hey didn't dare stand up and say what they 
were working on was for purposes of defense [be¬ 
cause of student and faculty opposition]. But 
suppose they made the other mistake of saying: 
'Sure we're getting money from Defense, but 
we're not really doing anything related to 
defense.' Whish. You get shot through the 
other temple. Die Congress says 'What the 
hell is Defense putting that money up for? 
Die professor himself doesn't know that it's 
any good for anything. He says it's not good 
for Defense anyway.' 

Diere was another aspect to the anti-university policy. .Die Services 
were successfully attacking ARPA in the Secretary's office and some be¬ 
lieved that ARPA's identification with the universities was an important 
reason for their opposition: "AKPA had become too academic for military 
tastes ... the military couldn't understand the kind of people who were 
running ARPA at the time."[l8] 

Fourth, Rechtin had a charter to transfer programs:[19] 

I felt strongly about ... getting things moved 
out, getting it to where the Services as customers 
would want to have the ARPA things, were glad to 
have us around. And I hoped the Services would 
then give their support to ARPA in the councils 
where the Services were, which is up in the 
Secretary's office, where we didn't get very 
often, and ..in the Congress. 

Mere than anything else he sought to institutionalize the principle of 
program turnover in ARPA. Diere were three main reasons: (1) to insure 
that ARPA was always responsive to the DDR&E's requirements, (2) to 
maximize the likelihood that DOD-relevant work would be undertaken, and 
(3) to reestablish favorable ARPA relations'with the Services, who were 
so prominent in criticizing the Agency. Note that this "requirement" 
was self-generated; it was not inflicted on the Agency by the Congress. 
In fact it is not entirely clear that the transfer doctrine helped on 
the Hill.* Nevertheless, under Rechtin rapid transfer of projects out 

* To boast, as Rechtin subsequently did, that it was hard to tell whether 
a particular project was a Service project or an ARPA project because 
ARPA and the Services were so closely coupled, is a two-edged sword 
raising 'why ARPA?' questions. Lukasik later toned down this point. 
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of the Agency and into the Services "became a watchword:[20] 

What Rechtin "brought into the Agency was 
emphasis on the timely transfer of new projects 
and ideas into and out of ARPA. This had always 
"been part of ARPA's operating concept, "but for 
many years the agency had "been preoccupied with 
a handful of large and very demanding efforts 
such as DEFENDER, the ABM technology program, 
and VELA, the space-, ground- and.underwater- 
"based system for nuclear test detection.... 

'One of the problems of any organization such 
as ARPA,’ Rechtin said, 'is to keep it from silt¬ 
ing up, from continuing to do projects which it 
has been doing and never wants to let go, from 
getting a vested interest in a particular project 
of technology. It is a very natural thing for 
the people who are doing it to want to keep on 
doing it, to make it better, to make a lifelong 
thing' out of it. But not in AREA. It should be 
transferred someplace else where the next driving 
force is to use it operationally.' 

Rechtin anplified this basic point in discussion:[21] 

I felt that it was absolutely essential to 
work out a transfer mechanism to where AREA pro¬ 
jects transferred to the Services, and where it 
was ARPA's responsibility to make sure that 
happened. That it was not the Services' respon¬ 
sibility to recognize AREA'S brilliant ideas_ 
It was ARPA's job not only to do things pro¬ 
fessionally, but to get them transferred success¬ 
fully. I made it very obvious to everybody in 
AREA that success had to have both elements: 
professional work, which I said was easier to 
have, and successful transfer. 

That did a lot of things for us. Most impor¬ 
tant of which, it made the Services feel they 
had a handle on ARPA, because they felt 'OK, if 
it isn't any good, we don't have to accept it....' 
Well, since it was quite good and we worked hard 
about letting people know about it, we got better 
and better at it. It also meant that the AREA 
guys couldn't just walk around as though they 
were independent of everybody and 'Who the hell 
cared?' Instead, they had to sit down and work with 
the Services and convince them that what was going 
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on was "better than what they had at the time. 
Because the Services' problem was that anytime 
they accepted something from ARPA, they had to 
kill something else. Therefore you had to be 
better than something else in the Service. That's 
uphill for them. We felt that in a roughly $200 
to $250 million a year budget, if you're going to 
roughly turn that over every four years in budgets, 
that you had to be transferring $50-$60 million of 
stuff a year into the Services. And if you weren't 
you weren't doing the job. 

There is no doubt that ARPA had neglected "transfer" issues. More 
often than not it was "growing technologies" anyway and assumed that 
"somebody else" would pick them up and develop the ideas through to 
something operational. Many such hand-offs may have been poorly exe¬ 
cuted or missed altogether. But P.echtin's belief in a 25 per cent 
transfer of projects annually was strong medicine. It implied a very 
high success average and a continuing string of replacement projects 
and funds. 

It is unfair to cast Rechtin's mandate entirely in negative terms. 
There was a more positive aspect to his mission and he was genuinely 
dedicated to it. As noted, Foster wanted to go back to "ARPA's funda¬ 
mentals," to restore its past glories. Rechtin recalls receiving that 
instruction and acting upon it: "So I went back to the foundations of 
ARPA, ... back to the original ARPA."[22] Rechtin believed that ARPA's 
"original" role had been lost sometime in the mid-1960's. As he put 
it:[23] 

When I was asked to be the head of ARPA, 1 
was honored ... because I respected what ARPA was 
trying to do ... particularly in the early 1960's 
when the ideas of ARPA were those I tried to get 
back to when I was the Director. The idea that you 
ought to be out ahead, that you ought to be setting 
up so that we didn't get surprised technologically 
by the Russians.... 

This is the definition of ARPA.... You have to 
have some idea of what the military problem is. 
Then you start asking yourself 'If I'm sitting here, 
what could the other guy do that would hurt me the 
most. What would really undercut us?'.... 

Or as Rechtin stated even more strongly in his FY 1971 testimony 
before the House Appropriations Committee: 
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. In precluding sputniklike surprises, ARPA's 
role is to conduct high-risk RSJ) of a revolutionary 
nature in areas where defense technology in the 
United States appears to he falling behind or in 
areas when we cannot afford the risk of falling 
behind. (Underline added.) 

Echoing Foster's view of ARPA as the institutional focus for zealots 
capable of cashing in on technological opportunities, Rechtin position, 
as summarized by Space-Aeronautics was as follows:[25] 

ARPA was to fill the obvious gaps that lay 
between the military service R5J) efforts. It was 
to seek out deliberately the type of technology 
that could dramatically upset the strategic balance 
of power on either side. The services would handle 
evolutionary RID on existing systems. ARPA would 
seek revolutionary avenues for Defense. 

Foster also described ARPA's role in terms of trying to "find a revo¬ 
lutionary thing that made a difference,"[26] so he and his chosen ARPA 
Director were of one mind. 

To illustrate what Dr. Rechtin may have had in mind as the "revolu¬ 
tionary" accomplishments of the early ARPA, a partial listing cited in 
his FE 1971 testimony is illustrative. Die list included:[27] 

(1) "initiation and management" of Explorer 
and Mercury, and of navigation, communications, ... 
weather and surveillance satellites; 

(2) "developed" Centaur; 
(3) "developed" the clustered SATURN booster; 
(4) "conducted the R&D" on the 1.5 mill ion 

pound thrust booster later used for Apollo; 
(5) propellant research "leading to the present 

family of propellants" in Polaris, Poseidon and 
Minuteman; 

(6) ESAR - "major spinoffs including all sub¬ 
sequent phased-array radar developments"; and 

(7) interceptor technology "now incorporated in 
Sprint." 

Diis perspective on the early ARPA role is clearly a maximist view. As 
discussed in various places in this report, both the "revolutionary" 
quality of some of these items and the role that ARPA played in their 
emergence are matters of debate. But even deciding the debate in AEPA's 
favor, it is evident that Rechtin believed much of the program he was 
inheriting had little revolutionary potential. It also placed a premium 
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on identifying programs that did. 

As a consequence, considerable effort in the Rechtin period was 
expended on attempting to isolate ''new directions," partially through 
more or less formal staff exercises, partially as part of DDR&E revievj 
of potential new initiatives, and partially in an ad hoc fashion. As 
a result of these efforts, several new programs were established. 
Research on surface effects vehicles, floating platforms and the Arctic 
environment were initiated as the core of a new Advanced Engineering 
office, and ARPA gradually insinuated itself into underseas warfare 
research problems. Research on military geophysics, including earth¬ 
quake control, was begun in the Nuclear Monitoring Research office. 
An effort was made to integrate a series of tactical warfare related 
projects into a program called "Ivory Tree," envisioned as a successor 
to AGILE. The behavioral sciences program was thoroughly restructured 
and a number of new projects initiated. There were many other examples. 
Throughout this process, however, it proved consistently difficult to 
develop sound, substantial programs that were acceptable to Congress, 
the Services and OSD, and which also met the criteria of transferability 
and revolutionary potential. 

In assessing the written record and the views of contemporaries 
about this period, it seems clear that ARPA netted out with somewhat 
more "transfer out" and "low profile" than it did "revolutionary advanct.’ 
The good old days were dead. As much as Rechtin aspired to restore thea, 
the prospects were remote:[ 28] 

We kept ARPA low profile to keep it protected, 
because there were an awful lot of big guns going 
off over our heads. Congress versus Defense. 
And different wings in Defense having different 
ideas. And the Vietnam war ... and I wanted to 
make sure that ARPA, which really wasn't am out¬ 
fit with all that much clout, didn't get clonked 
in the process. I used to use the Russian proverb 
'If you're a clay pot, don't get caught on the 
stove with iron kettles....' This was sure 
different from the early ARPA which was very high 
profile ... reporting in at Presidential levels 
for all practical purposes. And it was working 
on Presidentially important things. That was the 
way it go set up. And Herb York was calling the 
President's office a fair amount of time.... 
You're working on ABM, counterinsurgency and all 
kinds of things which are first order national 
problems, even somewhat above Defense in a way.... 
That was the original ARPA. Well, when I was 
there it sure wasn't. 
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Not only were there no Presidential issues or PSAC referrals to work 
on (Rechtin presided over transfer-of all the old holdovers), the flow 
of program assignments from the Secretary and the DDR&E dried up:[29] 

Ir. the time I was there, we uidn'u get any 
instructions top down that we didn't know of 
or start ourselves, I don't think. That doesn't 
say it couldn't have "been done. Maybe it was 
because we were just a little bit ahead of the 
game and were proposing before ■the instructions 
came in. Maybe it was because there weren't 
things they felt they needed ARPA to do at that 
particular stage.... 

Foster has confirmed that he looked to the ARPA Director to recommend 
program assignments.[30] Most troublesome to Rechtin, there seemel to 
be few significant ideas to promote. The York-Brown evaluation seemed 
most accurate: "At the time, frankly, we had more money than ideas. 
Throughout my total time ... we had more money than ideas, I mean good 
ideas that were worth funding even in a high risk environment."[31] 

Dr. Rechtin was engaged in an extremely complex balancing act, 
hoping to safeguard ARPA's immediate survival via large-scale transfer 
of old programs, removal of friction points such as university basic 
research, and adoption of a low visibility posture in the Department; 
and simultaneously desiring to establish a revived sense of mission 
in the Agency similar to its "Golden Era" (but without many of the 
characteristics of the Agency in that era) while recognizing that there 

•were no more major Presidential, White House, Secretarial, or even 
DDR&E assignments in the cards and believing that there was a paucity 
of exciting scientific and technological ideas to work on. 

The result, at the level of Agency operations, sometimes was contra¬ 
diction or paradox. For instance, Rechtin sought very tight control 
over programs, yet wanted to be revolutionary. As he put it: "Although 
I'm conservative, I’ve also probably supported more high risk projects 
than anybody else."[32] ARPA staff found it very difficult to be con¬ 
servative and high-risk at the same time. Likewise they often found it 
difficult to rule out university capabilities while seeking "far out" 
ideas to support. Again, the new Director saw a contradiction not clearly 
perceived by the staff:[33] 

I felt that ARPA had to be a driving force in 
Defense, had to be doing things which were far 
out, had to be providing technical leadership 
— and most certainly wasn't an academic club. 
So I drove ARPA pretty hard. I felt we needed 
to be quite conservative in the way we used our 
funds, that we had to know what we were doing 
and why we were doing it. 
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For him. ARPA had lost the capacity (if it had ever had it) to spot 
revoli'-,.‘.onary potential of value to Defense in relatively unstructured 
"basic research areas, anl it had clearly lost the mandate (assigned 
or self-selected) to sponsor excit’ir'g science for its own sake, after 
the fashion of Areciho. He was definitely right about the latter and 
could have been correct about the former. 

Management of the Agency 

It is obvious that given the turmoil in the Rechtin period, manage¬ 
ment problems would abound. Oiere were, however, a number of constants. 
Oie basic administrative machinery continued to function and Rechtin 
operated much like his predecessors. He felt that the policy of not 
having ARPA laboratories was correct and believpd that ARPA's authorized 
staffing levels were adequate. Rechtin reported directly to Foster, 
personally. He had no Ctuef Scientist, Program Council or advisory 
committees and he went one-on-one with his office directors, i.e., he 
retained the concept of relatively independent program heads. Indeed 
some feel that he was too permissive with these individuals, a few of 
whom were not well-equipped to operate independently and others who 
may have taken ’.indue advantage of the opportunity to promote projects 
of questionable value. Rechtin describes his approach as follows:[3^] 

[I] seldom turned down an idea. I would 
modify some. Even the ones I thought were 
kind of poor' payoff. If the office director 
would make a sarong -;e, I would go along, 
sometimes modifying * to say 'well, look, 
before you go too far, I want some kind of 
result out of this.... Why don't you put 
in a few milestones, just so that somebody 
will know something is happening.' 

Basically he feels that he continued the policy of following leads 
suggested by the program directors. 

Rechtin also basked a bit in the glories of an ARPA director's 
flexibility. He felt that if necessary he could always find $10 million 
to support a promising new idea, normally by deferring expenditures or 
by borrowing money from other projects that had encountered unexpected 
delays in obligating or committing funds. ."We used to do a bit of 
'riding the tiger j' that is, allowing a program to get going even when 
there didn't appear to be adequate funds."[35] ARPA program managers 
were aware of this flexibility and some operated on the theory that if 
they came in with a good idea money would be found for it some place:[3^] 
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[T]he whole theory cf funding in a sense was to 
look at.the overal AREA activities and ask what 
things seemed promising, what looks good. So 
if you come in with more programs that looked 
good, then you got more money. 

This was a pale reflection of earlier days, hut still an advantage over 
the years to follow. 

There were plenty of personnel problems. Considerable turnover 
occurred, some because of disagreement with the major program transfer 
decision, some because of unhappiness with Foster's emphasis on making 
ARPA a Vietnam quick-response agency and/or disillusionment with Vietnam 
policy in general, and some as a planned, part of the transfer actions. 
The DEFENDER "head graft" indeed depended in important respects on 
strong people going with the program to Army and many of ARPA's best, 
including the DEFENDER office director, did so. Rechtin saw himself 
as a tough manager, willing to make changes when they were needed:[37] 

I'm a hard hitter. I expect things to happen. 
I don't worry about whether people are happy or 
not. I think happiness cones out of success. 

Most of the turnover, however, seemed related more to disagreement over 
policy and program decisions. Historically, ARPA had drawn a very high 
percentage of first quality military officers on assignment. By Rechtin's 
period, this was no longer the case. ARPA's general nose dive in status 
and problems with the Services made it somewhat unattractive. Rechtin 
says that both ARPA and DDR&E had earned a reputation for being bad for 
careers and his "low profile" policy really did not help this situation. 
It was a problem passed on to the next Director. Some contemporaries 
feel that perhaps the most serious difficulty faced by the Agency during 
this period was an inability to recruit and retain quality personnel, 
military or civilian, on anything like the scale of previous years. 

Given the tremendously increased concern over Defense budgets, the 
relations of supposedly privileged DOD contractors came under considerable 
attack, especially the special category of non-profit contractors cate¬ 
gorized as Federal Contract Research Centers (FCRC). ARPA was a major 
and long-stand supporter of three of these institutions — RAND, IDA 
and Lincoln Laboratories — and used many others as well. Accusations 
were voiced that such organizations were unfair means of avoiding regu¬ 
lations governing competition, served as a subterfuge to avoid civil 
service hiring, and were a technique for avoiding accountability to 
Congress. Since ARPA’s reliance on FCRC's was particularly strong it 
took much of the criticism. His issue was complicated by relationship 
to other matters of dispute, e.g., RAND was involved in the AGILE program 
and Lincoln obviously was connected, with a major university. DOD budget 
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tribulations also triggered closer Congressional and DDR&E attention to 
fiscal and administrative issues, and ARPA's long-standing problem of 
unobligated balances and other difficulties associated with contracting 
through Service agents became specific irritants. ARPA's administrative 
and fiscal controls were of necessity looser than, others, given the 
absence of an ARPA contracting mechanism, but critics were not in the 
mood for discourses on comparative public administration. 

Rechtin found ARPA's "loose" management structure easy to work with, 
but potentially worrisome. AGILE'S problems drew most of the spotlight, 
but Rechtin felt jhat ARPA's accountability on projects in general was 
one of the most important continuing issues that he had to face through¬ 
out his tenure as Director. The problem, as he saw it, often was lack 
of feed-back. Rechtin is far and away the most lucid of the ARPA Director! 
in pinpointing this aspect of ARPA's style:[28] 

[W]e had a great way of justifying and spending 
money [but] we didn't have any way of finding out 
what happened next.... There was no report-back 
scheme. The report-back we had was the project 
guys going out there and knowing what was going 
on — and if it wasn't right, to change it. But 
there was no formal report-back as to what pro¬ 
gress had been achieved. What milestones had 
been met. 

At a time when the Agency was under attack from every quarter and sus¬ 
ceptible to serious budget cuts, and without the prestige of "Presidential" 
assignments to justify speedy action, this loose state of affairs was 
dangerous. Rechtin felt the Agency was especially vulnerable to a 
standard audit, simply on procedural grounds. He had no reason to sus¬ 
pect abuses, but simply had very little hard information as to how the 
money actually got spent:[39] 

I felt it was a weakness that we did not have an 
explicit, obvious report-back system that you 
could share [with] somebody, that indeed the 
money was spent for what we said it was.... We 
did all right because our project leaders were 
good enough and skilled enough and honest enough 
that it was a reasonable risk to take that money 
wasn't being squandered someplace.... But I was 
nervous and I passed my nervousness on to Steve 
[Lukasik] as a parting gesture. 

It was clear that Rechtin felt he was mostly "going on good faith." 
His attempts to control this situation were not helped by the constant 
demands for ARPA to "shell out" on short notice for Vietnam. However 
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■worthy the motive, ARPA's servicing of ZAP channel requirements and 
other Vietnam-related matters for Foster strongly reinforced the image 
Rechtin was trying to overcome. It made ARPA look "fat," "slack," very 
loosely-managed, and rather vulnerable.[4o] 

Rechtin in part may have been feeling the long-term effects of the 
decision to minimize ARPA management structure, which worked well under 
"normal" conditions, but placed immense burdens on a Director in the 
chaotic conditions of 1968-70. Hie situation was later exacerbated by 
Rechtin's assumption of the responsibilities of Deputy Director of 
Defense Research and Engineering in 1970, while retaining his ARPA hat. 
It is probably no accident that Rechtin's successor was to devote more 
attention to management issues than any other ARPA Director._ The 
following cameo description is illustrative of Rechtin's concern and 
Lukasik's inheritance:’[4l] 

I never felt as Director that I had an easy 
check that things were going mechanically the 
way they were original1y planned. I'd signed 
off that something should be done and that it 
was OK to put money on it, with these people or 
with these objectives (sometimes they didn't 
even have those very straight). But there wasn't 
a corresponding piece of paper that came back 
(say, once a year) ... saying that.... it met 
milestones[etc.]. 

The Mansfield Amendment 

A discussion of the environment for ARPA research in the late 
1960's would not be complete without mention of the so-called Mansfield 
Amendment. This amendment, actually introduced by Senator Fulbright* 
during debate on the 1970 Defense Procurement Authorization Act in 
August 1969, was intended to restrict the scope of Department of Defense 
sponsored research to ensure greater relevance of such research to mili¬ 
tary requirements. Incorporated into the 1970 Act as Section 203 (PL 
91-121), the amendment read:[42] 

None of the funds authorized to be appropriated 
by this Act may be used to carry out any research 
project or study unless such project or study has 
a direct and apparent relationship to a specific 

* Senator Mansfield had evidently prepared a similar amendment, in the 
event the Fulbright measure was defeated and was the most vocal 
defender of the amendment. 
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military function or operation. 

This new, strict criterion of relevancy was almost immediately attacked 
from a variety of sources, and in considering FY 1971 legislation the 
House, responding to the criticisms, concluded that a "comparable sectig; 
should not be included because of the adverse impact of narrow interpret*, 
tions of relevancy on the conduct of basic research."[43] Consequently 
the FY 1971 legislation adopted a section (Section 204) with more moder&u 
wording, stating that Defense research should nave "a potential relation, 
ship to a military function or operation." Hie 1971 Act (PL 91-441) 
added (Section 205) that:[44-] 

It is the sense of the Congress that: 

(1) an increase in Government support of 
basic scientific research is necessary to pre¬ 
serve and strengthen the soun*. technological 
base essential both to protection of the 
national security and the solution of unmet 
domestic needs; and 

(2) a larger share of such support should 
be provided hereafter through the National 
Science Foundation. 

In the following year Mansfield Amendment-type relevance requirements 
were dropped entirely from legislation, although Congressional insistence 
on increasing the .proportion of non-Defense Federal research support was 
still forthcoming. Budgetary constraint': in fact restricted the scope 
of DOD-suppcrted research far more than tie Amendment, which was applied 
in its strongest form for only one year, and in a weakened form for only 
one additional year. __ 

Hie Mansfield Amendment is, however, generally regarded as having 
much broader effects on Federal research support than its short legal 
lifetime would suggest. ~ Some of them were partially reflected in the 
changing style and character of ARPA’s research and development effort. 
Passage of the amendment symbolized growing Congressional concern that 
R&D was overly concentrated in Defense agencies, and that a large pro¬ 
portion of Federal research funds might be more appropriately allocated 
through centralized science agencies, such as the NSF, and through 
civilian mission-oriented agencies. It reflected, in this regard, a 
desire to "end the Defense Department’s long-standing role as the self- 
appointed complement to the NSF." Beyond the amendment's intent vis-a- 
vis Defense sponsored research, it also reflected a Congressional attitud; 
toward research support by mission-oriented agencies in general, i.e., 
that such research funding should have a "direct and apparent" relation¬ 
ship to specific mission activities. Despite the addition of a section 
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the following year reaffirming Congressional support for "basic research 
and the "technological "base," it has "been widely argued that the long¬ 
term psychological effect of the measure (and the underlying attitude 
it is presumed to represent) has "been to make mission-oriented agency 
"bureaucrats much more conservative in supporting "basic and applied 
research, "biasing research support toward shorter-term efforts with 
obvious concrete applications and away from longer-term, less-con¬ 
strained and potentially more innovative undertakings. It has also 
"beer argued that "Mansfield Amendment psychology" has led to the ela¬ 
boration of all sorts of artificial relevance justifications, which at 
a minimum create tremendous administrative waste, contribute to dis¬ 
tortion of the true directions of research efforts, and serve as an 
obstacle to objective research review and evaluation. AEPA, like other 
agencies both within and outside of DOD, felt compelled to develop 
entirely new layers of paper relevance justification requirements and 
has appeared to move toward shorter-term programs with more direct 
military applications; the Mansfield Amendment undoubtedly contributed 
to these trends. 

Addressing AREA more specifically, the 1969 Amendment was not par¬ 
ticularly directed toward the Agency, although AREA projects were men¬ 
tioned as examples of non-relevant research in the debate.* After 
passage of the Amendment, the Defense Department was allowed to establish 
its own criteria for "direct and apparent" relevance and submitted its 
reviews to Congress. While this was a rather painful exercise, and some 
four per cent of DOD research projects were determined to fail to meet 
relevance requirements, no AREA project was among them. Both Dr. Rechtin 
and his deputy, Dr. Lukasik, insisxed then end later that AREA programs 
were "incredibly relevant." This is not too surprising given Rechtin's 
emphasis on military relevance and transfer and the fact that AREA budgets 
were increasingly tight. As Lukasik put it: [M]oney was so tight that 
long before Mansfield came along with that silly amendment, we had been 
forced to apply strict relevance criteria, because we didn't have enough 
money to do all the things we though needed doing." Hence the Mansfield 
Amendment really reinforced existing rends toward more restrictive criteria 
for AREA project support. Certainly the Amendment virtually foreclosed any 

* As an amusing sidelight, Senator Fulbright cited an AREA evaluation of 
the "Gama Goat," an off-the-road military vehicle being tested in 
Southeast Asia, as a prime example of an irrelevant project. He 
evidently believed that AREA was studying a real goat. 
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possibility of AREA returning to broad, institutional support program 
such as the Materials IDL effort.* 

Eie pros and cons of the debate on the Mansfield Amendment's 
effect on Federal support for science are beyond the scope of this 
study; however, almost 1 of the members of the R5cD community who 
discussed this question with us felt that its impact was overwhelming^ 
negative. General Betts, for example, states:[U6] 

I think, the Mansfield Amendment was a hind of 
idiocy right from the beginning ... we found [many 
examples] in basic research that were ultimately 
applied that simply -wouldn't have been recognized 
as being important if somebody with a military 
orientation hadn't been aware of them. Even though 
the work itself was not clearly related to military 

needs.... It's nice and glib to sit there in Con¬ 
gress and say 'don't you put anything in the research 
that isn't directly relevant to military needs,' but 
it's another thing to try and guarantee that there 
isn’t some research out there that would help you 
with your problems if you only knew about it and 
were completely up to speed within that field. I 
think the military has to be coupled with uni¬ 
versities and very basic research. 

Hie views of Dr. Rechtin, given his very strong personal orientation tc 
Defense relevance, are especially interesting:^?] 

... the disaster was what happened at the project 
level, the authors at the justification level in 
Defense, and everywhere else. What happened? It 
made everyone of those guys extremely conservative. 
Biey wouldn't put money out to a university for 
anything, unless it was an obvious need to protect 
a tank. Now what was happening at that time? The 
universities didn't dare say that they were working 
on combat arms. In fact the most tragic part of the 
Mansfield Amendment was what happened to the pro¬ 
fessors, not what happened to Defense. Defense 
got it's work done — hell, it just simply went some 

* Dr. Lukasik, in fact, credits the Mansfield Amendment and the re¬ 
vised wording of the Procurement Act the following year with a 
significant role in biinging the IDL transfer to NSF to a con¬ 
clusion because the Congress clearly indicated that the NSF should 
sponsor IDL-type programs. 
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